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Abstract  
 
This thesis investigates individual retiree welfare in Australia. It is motivated by the question 
of how the traditional utilitarian framework for individual welfare, dominated by a preference 
satisfaction account of well-being, can be complemented by developments in the 
predominantly empirical field of subjective well-being. The hypothesis that utility can be 
directly proxied by subjective indicators is developed within a theoretical framework and 
applied to three empirical research questions. The first evaluates the welfare effects of the 
large, once-off increase in the Age Pension benefit rate in 2009. Taking advantage of a rich 
longitudinal dataset comprising objective and subjective measures of individual welfare, the 
research finds significant increases in consumption expenditure, falls in objective and 
subjective poverty, but no changes in financial and life satisfaction. The second investigates 
the impact of the global financial crisis on older Australians, and considers three dimensions 
of the crisis: the wealth shock, the liquidity shock, and the labour market shock. The research 
finds that there were significant declines in consumption expenditure amongst wealthy 
retirees, preceded by large falls in financial satisfaction, but no change in life satisfaction. 
However, the dominant effect amongst older individuals was a significant withdrawal from 
the labour market. The final research question uses novel econometric methods to better 
understand life satisfaction responses, and found that life satisfaction – far from being a proxy 
for material welfare – is driven primarily by health well-being, with financial and social well-
being equally but less important. Moreover, significant interaction between health and social 
well-being was found. The thesis concludes that subjective well-being measures can fruitfully 
be used in complement to objective measures, but need to be appropriate to the specific 
research question, with an appreciation of the limitations of the subjective measures.  
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1. Introduction 
 
The research presented in this thesis empirically explores recent changes in welfare for 
retirees in Australia. The welfare of the ageing population is central to current policy 
discourse, in a range of areas from health, to productive ageing, financial security and fiscal 
sustainability, at both individual and system-wide levels. This research focuses on measures 
of individual welfare, and their responses to significant economic shocks. This first chapter 
presents a summary of the thesis’ research questions, main findings and key contributions to 
the literature. 
Chapter 2 explores the theoretical bases for defining and measuring individual welfare. It 
briefly explores the traditional conception of individual welfare within economics, as set out 
by the lifetime utility-maximising life-cycle and permanent income models. The economics 
discipline has long favoured a preference-satisfaction, and by proxy, an income or 
consumption expenditure account of individual welfare. This approach is compared with 
developments in the subjective well-being literature, which contends that utility is in fact 
measurable and interpersonally comparable. The discussion argues that it is possible to 
present a theoretical framework which draws on the strengths of both life-cycle models in 
explaining consumption behaviour, and subjective well-being measures in extending the 
boundaries of individual well-being beyond material welfare.  
Chapter 3 applies the framework to the empirical question of how large increases to the public 
Age Pension in 2009 impacted retiree well-being. Using a difference-in-difference regression 
framework, the research evaluates the impact of the reforms on a range of retiree welfare 
measures. These include consumption expenditure, subjective financial and life satisfaction 
measures, and a range of objective and subjective poverty indicators. The research found that 
the once-off 19.5 percent increase in the pension rate for single Age Pensioners increased 
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consumption expenditure by 6 percent, reduced income poverty by 8 percent for non-
homeowners, and reduced subjective poverty amongst the poorest retirees by 4 percent. 
Interestingly, there were no effects on subjective financial satisfaction nor life satisfaction 
scores. The results indicate that the targeted policy intervention was highly effective within a 
short space of time in lifting the financial safety net and material welfare of single Age 
Pensioners.  
Chapter 4 addresses the question of how the global financial crisis impacted on the well-being 
of older Australians. The study considers a number of related dimensions of the crisis, namely 
the wealth shock, the liquidity shock, and the labour market shock. Theoretical predictions are 
ambiguous as to which of the shocks to lifetime wealth will dominate changes to consumption 
and labour supply decisions – the wealth shock which incentivises individuals to delay 
retirement, or the labour market shock which impedes efforts to restore this wealth. The 
results here indicate that the effects were heterogeneous and critically dependent on age, 
gender, and wealth levels prior to the crisis. Using fixed effects models on different wealth 
segments of the retiree population, the research shows that high-wealth retirees experienced 
an average 7 percent decline in consumption expenditure in 2009, preceded by steep falls in 
financial satisfaction scores. Retirees with no equity or housing wealth experienced a 3 
percent fall in consumption and large falls in financial satisfaction arising from constrained 
liquidity conditions. However, for the population of Australians aged 50 and older, the major 
impact of the global financial crisis was to induce withdrawal from the labour market. A 
discrete-time, discrete-state Markov model of labour force status is used to show that there 
were significant increases in the probability of transitioning to full retirement. This was 
particularly the case for those aged 60 to 64, where the probability of moving into full 
retirement for full time workers increased 2.5 percentage points for partnered males and 4.1 
for partnered females, and for the non-employed (up around 10 percentage points for both 
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men and women). Partial retirees however, particularly those aged 60 and under, were more 
likely to return to full time employment, and indeed the study found a 7 percent increase in 
working hours for those who remained in employment.  
The evaluation of changes in individual welfare in Chapters 3 and 4 found no significant 
changes in life satisfaction following either of the two large economic shocks. This was 
unexpected, considering the original hypothesis that life satisfaction could act as a direct 
proxy for utility. Consequently, Chapter 5 explores a domain satisfaction approach to well-
being in order to better understand the drivers of life satisfaction. It hypothesises that by 
expanding the traditional boundaries of lifetime wealth to include health and social capital 
forms of human wealth, and using subjective well-being measures to proxy for consumption 
in such areas without observable prices or values, we can in fact expand the informational 
basis for a traditional utilitarian framework. To operationalise this, the research extends work 
in the health economics discipline using subjective reports to predict health capital stocks. 
The research confirms that subjective health, social and financial well-being are strongly 
related to underlying objective indicators. More importantly, it finds that life satisfaction 
amongst retirees is driven primarily by health capital outcomes, and equally but less so by 
financial and social well-being. Using a dynamic, latent variable panel data model, the 
research also shows that significant interaction exists between the health and social domains. 
The research concludes that life satisfaction may be more appropriate for measuring welfare 
changes with significant health and social dimensions.  
Overall, the research contributes to the literature in two main ways, and these conclusions are 
presented in greater detail in Chapter 6. First, it provides an evaluation of the welfare effects 
of two significant economic shocks. The first, a significant negative shock arising from the 
economic crisis, had multiple dimensions and was pervasive across the population; and the 
second was a positive shock to the social security wealth of a targeted group of retirees. Both 
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evaluation studies provide robust empirical evidence in areas which have received relatively 
little attention. Studies on the effects of economic crises tend to focus on the effects of the 
wealth shocks via exposure to asset markets. The research here focuses equally on the 
deleterious welfare effects of the labour market shock. Similarly, studies on the impact of 
public age pension reforms focus primarily on the labour supply and savings incentive effects. 
The focus here has been instead on the offsetting welfare gains of such reforms.  
The second contribution of the research relates to innovations in the use of subjective well-
being measures as a complementary measure for investigating individual welfare. The 
research has shown that subjective well-being indicators are not always appropriate, and their 
limitations need to be clearly understood. Financial satisfaction measures best capture 
responses to changes in material welfare, but behaves differently to both traditional measures 
of income and consumption, and other subjective indicators such as subjective poverty. It was 
shown that falls in financial satisfaction led falls in consumption during the economic crisis, 
yet increases in financial satisfaction across the whole retiree population failed to identify the 
impacts of the increased Age Pension. It is proposed therefore that traditional measures may 
still best be used to evaluate changes in material welfare. However, where events or policy 
interventions may affect social or health dimensions of well-being, and particularly where 
they do not have otherwise observable values, subjective well-being measures may fill an 
empirical gap. The research here proposes methods within familiar latent variable frameworks 
which may be implemented for such purposes.   
13 
 
2. Individual welfare in retirement: A theoretical exploration 
 
This chapter provides the theoretical framework for the empirical research which follows. In 
particular, the following discussion explores the utilitarian framework of individual welfare in 
two contexts - first, in the familiar area of life cycle models, and second, in the use of 
subjective well-being measures of individual welfare. The discussion first compares the two 
interpretations of welfare, before aligning the two in a manner which allows for an empirical 
evaluation of welfare effects in relation to two significant economic events. The key 
contribution of this chapter is to align the interpretations of individual welfare from two 
disparate literatures, and to introduce a novel empirical framework for testing in subsequent 
chapters. 
2.1 Life cycle models and the permanent income hypothesis 
The conceptual basis for my research draws on life cycle theory and the permanent income 
hypothesis originally set forth by Modigliani et al. (1954) and Friedman (1957), respectively. 
The theory is reviewed briefly here, and draws on existing comprehensive reviews (Attanasio 
et al., 2010; Browning et al., 1996; Deaton, 1992). The original models for consumption, of a 
simple two-period consumer unit making an intertemporal consumption decision under 
conditions of certainty, have been the bedrock of many studies, and perhaps are best recalled 
in the words of Friedman himself: 
‘[the consumer unit] knows for certain, we suppose, that it will receive a definite sum 
in each of a definite number of time periods; it knows the prices that will prevail for 
consumer goods in each period and the rate of interest at which it can borrow or lend. 
Under these conditions there are only two motives for spending on consumption less 
or more than it receives in any time period. The first is to “straighten out” the stream 
of expenditures – by appropriate timing of borrowing and lending, the unit can keep 
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its expenditures relatively stable even though its receipts vary widely from time period 
to time period. The second is to earn interest on loans, if the interest is positive, or to 
receive payment for borrowing, if the interest rate is negative. How it will behave 
under the influence of these motives depends, of course, on its tastes – the relative 
utility it attaches to consumption at different points of time’. 
Friedman (1957:7) 
Modern forms of the life-cycle framework are more general than the variants put forth by 
Modigliani and Friedman, exploring the role of uncertainty and expectations, the form of the 
utility function, and imperfect capital markets (Deaton, 1992; Attanasio & Weber, 2010; 
Browning & Lusardi, 1996). Nonetheless, they still broadly comprise optimisation models 
where agents maximise utility over time given a set of intertemporal trading opportunities 
(Attanasio & Weber, 2010). Analytically, if we consider a consumer under conditions of 
uncertainty over their lifetime, their optimisation problem is to: 
𝑚𝑎𝑥𝑖𝑚𝑖𝑠𝑒 𝐸0[∑(1 + 𝜃)
−𝑡𝑈(𝑐𝑡 , 𝑧𝑡)
𝑇−1
𝑡=0
] 
This is subject to a lifetime budget constraint, which limits the expected discounted value of 
future consumption to that of initial asset holdings A0 and future income as follows: 
𝐸0 [∑ 𝑐𝑡(1 + 𝑟)
−𝑡
𝑇−1
𝑡=0
] = 𝐴0 + 𝐸0 [∑ 𝑦𝑡(1 + 𝑟)
−𝑡
𝑇−1
𝑡=0
] 
Where U(.) is a function increasing and concave in consumption c; z represents a set of 
demographic and taste characteristics; ct represents consumption at time t; yt represents 
income at time t; 𝜃 represents time preferences; r is the discount rate, and T represents the 
expected lifetime horizon. 
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This framework is a natural extension of the two-period household under certainty model 
(Deaton, 1992), where the consumer now maximises the discounted present value of expected 
utility (rather than known utility), over their lifetime horizon. Moreover, the utility function 
now not only describes preferences over current and future consumption, but also attitudes 
towards risk. The first order conditions which must hold across any two periods are set out as 
follows: 
(1 + 𝜃)−𝑡𝑈′(𝑐𝑡 , 𝑧𝑡) − 𝜆(1 + 𝑟)
−𝑡 = 0 
(1 + 𝜃)−𝑡−1𝐸[𝑈′(𝑐𝑡+1, 𝑧𝑡+1)] − 𝜆(1 + 𝑟)
−𝑡−1 = 0 
where 𝜆𝑡 represents the marginal utility of consumption, and equivalently, the marginal utility 
of wealth. Resolution of the first-order conditions presents the canonical Euler equation, 
describing the optimal relationship between two consecutive periods as follows: 
𝑈′(𝑐𝑡 , 𝑧𝑡) =
1 + 𝑟
1 + 𝜃
. 𝐸[𝑈′(𝑐𝑡+1, 𝑧𝑡+1)] 
That is, the consumer chooses consumption such that expected discounted marginal utility is 
constant over time – consumption in one period should not be worth more than consumption 
in another, in discounted expected utility terms.  The model implies then that younger 
households accumulate wealth, while the elderly run down assets. Importantly, the Euler 
equation depends only on interest rates and tastes affecting utility, but not current income. 
This is perhaps the most important insight of life cycle theory: that consumption patterns are 
shaped by preferences and life cycle needs, and not by the time pattern of income.  In 
particular, it is predicted that consumption over the life-cycle is proportional to the level of 
lifetime wealth and income, depending only on the consumer’s preferences1, and on the 
interest rate acting as the relative price between current and future consumption – and not on 
                                                 
1 In particular, the impact of the age and composition of the household 
16 
 
income. Deaton (1992) states that this is broadly equivalent to consumption taking on the 
annuity value of lifetime human and non-human wealth
2
. Consumption is therefore smoothed 
with respect to transitory income, and responds only to unexpected changes in permanent 
income. These early papers argued that difficulties such as imperfect capital markets, the role 
of uncertainty and expectations, and the form of the utility function itself did not take away 
from the powerful implications of the theories themselves. 
2.1.1 Life cycle models and retirement 
In the context of retirement, life cycle theory predicts that households will accumulate wealth 
over their working life, and run down assets as income falls later in life. There is evidence that 
indeed, consumers decumulate in retirement (Hurd, 1990), and Browning et al. (1996) 
conclude that, in the absence of liquidity constraints and earnings risk, dissaving in retirement 
is one of the more robust predictions of life cycle models. An important and longstanding 
question has therefore been, do households save enough for retirement?  
Browning and Lusardi (1996) elucidate one important aspect of answering this question in the 
context of the consumption literature – that given certain (time) preferences and/or the 
presence of welfare safety nets, some consumers may choose to arrive in retirement with little 
wealth accumulated. Hubbard et al. (1994); 1995) consider the role of institutional factors, 
such as the presence of an asset-based means tested social insurance program, the provision of 
a consumption floor, and the impact of uncertainty around out-of-pocket medical expenses. 
Their simulation results explain that a significant proportion of the population may have very 
low wealth holdings in response to the presence of social insurance programs. Alessie et al. 
(2013) suggest that the life cycle model implies that generous social security benefits 
                                                 
2 Friedman defines ‘non-human’ wealth as fixed tangible assets, and human wealth as human capital generating claims to future earnings 
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discourage saving for retirement, and find that public pension wealth displaces private 
pension savings by at least 17 percent across thirteen European countries. 
More generally however, the literature has long observed what is referred to as the “retirement 
consumption puzzle”, or the observed drop in consumption as households transition into 
retirement. Hamermesh (1984) first documented this phenomenon, reporting a 14 percent 
drop in consumption at the time of retirement for US couples. Evidence of such consumption 
declines pointed to the inability of households to prepare adequately for retirement, and the 
failure of life cycle models. Hurst (2008) surveys the body of research into this issue, and 
argues that there is no longer a puzzle. He shows that in fact, the drop-off in consumption 
reflects declines in work-related expenses, and food expenditures only (Aguiar et al., 2008). 
The puzzle then becomes a ‘retirement food consumption puzzle’, as life-cycle models 
certainly do not predict changes in food consumption, given the necessity of food and its low 
income elasticity. Aguiar et al. (2005) however provide analysis, in line with the Becker 
(1965) model of home production, which shows that retirees substitute market expenditure for 
home production as the relative price of time falls. The quantity and quality of the diet itself is 
unchanging. Hurst thus suggests that a Beckerian model of household consumption 
undermines the existence of any retirement consumption puzzle. Hurst (2008) concludes that 
life cycle theory is a good approximation of the consumption behaviour of most households 
transitioning into retirement. However, he highlights the heterogeneity of outcomes, 
suggesting that a small segment of the population, particularly those entering retirement with 
low levels of pre-retirement wealth, suffer significantly stronger declines in consumption. He 
suggests that these declines are likely linked to involuntary and unexpected retirement, for 
example due to job loss or health shocks, which have adverse effects on a household’s 
lifetime expected resources and/or planning horizon. Indeed, a number of studies highlight the 
relationship between involuntary retirement and falls in consumption (Barrett and 
18 
 
Brzozowski, 2010; Haider and Stephens, 2007; Smith, 2006).  Thus two explanations for the 
expenditure declines at retirement are consistent with life cycle models – substitution between 
home production/leisure and consumption, and negative wealth shocks (Smith, 2006).  
2.2 Subjective well-being in economics 
The framing of individual well-being, or welfare, within life-cycle models and economics at 
large has evolved around a utilitarian tradition, yet defining and measuring utility has been the 
subject of an old and deep literature. There are two main traditions – the mental state, and the 
desire fulfilment accounts of utility. It is instructive to briefly review this history, to see where 
the development of subjective well-being research might fit. At the outset, philosophers 
Bentham and Mill argued that utility, akin to happiness, referred to states of pleasure and pain 
(Bentham, 1789; Mills, 1861). Utility was assumed to be cardinally measurable, with the 
utility of one person comparable to, and able to be added to, that of another (Cooter et al., 
1984; Marshall, 1890). For economists, utility in this context was defined as how something 
contributed to a person’s productive capacity or usefulness (Cooter & Rappoport, 1984). By 
the 1930s however, two significant revolutions had taken place in economics.  The first 
related to the definition of utility – rather than contributing to pleasure or usefulness, an 
object’s utility lay in its capacity to satisfy desires (Pareto, 1896; Ramsey, 1926). Second, 
Hicks and Allen rewrote consumer theory to exclude cardinal conceptions of utility (Hicks et 
al., 1934), and around the same time a strong positivist movement cemented the desire to 
analyse observable events only, to the exclusion of subjective concepts including pleasure and 
happiness (Robbins, 1932). 
The mental state account of utility was thus initially and consequently rejected on several 
fronts. First and foremost, it was argued that feelings of the mind are fundamentally 
unobservable, and “every mind is thus inscrutable to every other mind, and no common 
denominator of feelings seem to be possible” (Jevons, 1871). There was also no longer any 
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need for interpersonal comparisons of utility in economic theories of prices, consumers, or 
market equilibrium. Second, pleasure was seen to be an inadequate account because many 
other things are desired, such as freedom and autonomy (Griffin, 1988; Sen, 1980-81). Third, 
it was argued that utility is not just one state of mind, but many, and that preferences do not 
always depend on relative quantities of some single state of mind (Griffin, 1986). 
Consequently, economists shifted towards a revealed-preference satisfaction account of 
utility, reasoning that given two consumption bundles x and y, an individual’s utility values 
U(x) and U(y) could not be observed from choices made, and it was clear that for individuals 
A and B, UA(x) likely did not equal UB(x). However, it was adequate to observe whether 
U(x)> U(y) to derive the modern cornerstones of utility maximisation theory. This ordinal 
interpretation of utility, and focus on observed choices, has come to dominate the study of 
individual welfare within economics.  
Yet this preference-satisfaction account of well-being is not without its criticisms. The theory 
does not restrict desires to those that are rational and moral – for example, it does not judge or 
exclude the utility of an irrational compulsive hand-washer, or that of a racist individual 
vilifying others. It does not distinguish between voluntary and involuntary desires, and within 
the utility-maximising framework, it does not attach value to the freedom of choice – this 
means that removal of all but the optimal consumption bundle has no effect on the utility 
outcome. Second, the revealed preferences account of utility is undermined by a large body of 
work in psychology and behavioural economics which shows that individuals often act in 
opposition to their own interest. The literature has variously shown the myopic nature of 
decision-making, lack of skill in predicting future tastes, incorrect evaluation of past 
experience, endowment effects, dynamic inconsistency and preference reversals (Camerer et 
al., 2004; Dolan et al., 2007; Kahneman, 1994). 
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This section focuses on a return to a mental state account of utility, reviewing developments 
in the field of subjective well-being. It shows how research in this area has compelled a return 
to questions on the measurability and reliability of quantities hitherto assumed unobservable, 
and in light of the variety of flawed accounts of individual welfare, makes a case for the 
complementary use of subjective well-being measures. 
Diener et al. (1999) define subjective well-being as “a broad category of phenomena that 
includes people’s emotional responses, domain satisfactions and global judgements of life 
satisfaction” (Diener et al, 1999: 277). The authors survey of the literature concludes that “the 
happy person is blessed with a positive temperament, tends to look on the bright side of 
things, does not ruminate excessively about bad events, and is living in an economically 
developed society, has social confidants, and possesses adequate resources for making 
progress toward valued goals” (Diener et al, 1999:295).  
Dolan et al. (2011) suggest that there are three categories for measuring subjective well-being: 
evaluation, experience, and eudemonic. Evaluation measures are elicited when people are 
asked global assessments of their life or specific domains of their life, and are commonly used 
in national and international surveys. Experience measures take on a Benthamite ‘pleasure 
and pain’ view of well-being, and are referred to as measures of affect, or emotional state at a 
point in time.  This includes measures based on the Day Reconstruction Method (DRM), 
where individuals recall the previous day’s events and the type and intensity of emotions 
during each event. While DRM type methods are widely studied in purposeful samples, they 
are less prevalent in general population samples. Evaluation and experience-based measures 
do not necessarily produce similar results, with evaluative measures more strongly linked to 
long term life events such as marriage, unemployment and retirement (Kahneman et al., 
2004). Finally, eudemonic measures are predicated on the assumption of psychological needs 
including meaning, worthwhileness and connectedness. There has not been a systematic 
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comparison of the three measures of subjective well-being, due to a lack of large scale, 
longitudinal data sets (Dolan et al., 2011). The research presented in this thesis focuses on 
evaluative measures which better capture life-changing events such as marriage and 
retirement. These are the most relevant measures for considering the effects of significant 
economic events such as the global financial crisis, or major policy changes. 
The collection of subjective well-being data, typically via large scale surveys, is prone to a 
range of biases and measurement issues. Subjective well-being measures can be judged 
against three criteria of reliability, sensitivity, and validity. Reliability is defined as whether 
an individual scoring X on an subjective well-being scale one day will score X on another day 
so long as no significant life circumstances have changed (Dolan et al., 2007). Kahneman et 
al. (2006) identify dependency on mood, memory and the manipulation of context as 
limitations to the reliability of subjective well-being measures. Deaton (2011) shows that the 
order of questions significantly affected the responses in the Gallup Healthways Well-being 
Index; namely that the presence of political preference questions preceding the life evaluation 
questions led to a negative effect on reported well-being. Kahneman et al. (1997) reports two 
important biases from numerous psychological experiments: (i) Peak-end evaluation: 
remembered utility is predicted by the most intense value of instant utility, as well as that 
recorded near the end of an experience; and (ii) given a choice, individuals will choose to 
repeat the episode with the highest remembered utility. Subsequently, we would expect future 
choices to be informed by this distorted evaluation, and not the original experience.  
Ultimately however, reviews of psychological studies argue that test-retest correlations of 
around 0.59 to 0.77 are high enough for most intended usages of the data; that researchers 
rarely seek to compare absolute levels of subjective well-being; that idiosyncratic errors are 
likely to average out over large population samples; and that research on changes in 
subjective well-being need only assume that the direction of change (and not cardinal 
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comparisons) is meaningful (Frey & Stutzer, 2002; Kahneman & Krueger, 2006; Krueger & 
Schkade, 2008). Further, most surveys provide evaluative measures, a reflection on life, rather 
than measures of affect. Kahneman et al. (2004) find that these life evaluative measures are 
better linked to long term life circumstances, and less sensitive to adaptation, than measures 
of affect. Deaton (2011) sees similar results in his own economic inter-country analysis and 
concludes that hedonic and evaluative well-being are “different concepts that reflect different 
parts of human experience”. The research in this thesis is based on large samples and seeks to 
evaluate both the determinants of individual welfare, and the effect of significant events, as 
measured by changes in evaluative subjective well-being indicators.  
Validity refers to whether or not the measure accurately represents the underlying intended 
construct (Dolan and White, 2007). Many studies have been directed at this question, and 
overall, reviews of the psychology literature has shown that subjective responses are highly 
correlated with smiling frequency, changes in brain electrical activity and heart rate, sleep 
quality, friends’ ratings of one’s own subjective well-being, and with other subjective well-
being measures (Frey & Stutzer, 2002; Kahneman & Krueger, 2006). A range of studies have 
also concluded that, in different contexts, subjective responses are interpersonally 
comparable: Kahneman et al (1997:380) show that subjective responses to physical stimuli 
(such as electric shocks and eating ice cream) have been shown to be qualitatively similar for 
different people. van Praag et al. (2003) cite broad evidence showing that individuals are able 
to recognise and predict the satisfaction level of others; that a common understanding exists 
of how to translate internal feelings into a number scale; that respondents translate labels such 
as ‘very good’ and ‘very bad’ into roughly the same numerical values; and that a stable 
relationship exists between satisfaction and objectively measurable variables. Di Tella et al. 
(2006) and Dolan and White (2007) ultimately argue that errors arising from individual 
differences are greatly reduced when comparing groups rather than two individuals, as is 
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typical of subjective well-being studies. Van Praag et al. (2007) thus argued that individuals 
are able and willing to express satisfaction (utility) on a cardinal scale, and as such, 
satisfaction questions can be used to measure utility directly, using information beyond 
observed choices. 
Finally, a number of studies have also shown that subjective well-being measures are stable 
over time, and show moderate amounts of valid variance, or sensitivity, in response to 
changing life circumstances (Eid et al., 2004; Headey et al., 1991). However, Kahneman & 
Krueger (2006) report that temperament and personality factors typically account for more 
variance in reported life satisfaction than do changes in life circumstances, and that this 
invariance to changes in material living standards may contribute to economists’ scepticism of 
the validity of subjective well-being measures. The research in this thesis addresses this point 
directly, using subjective well-being indicators to evaluate two significant economic events, 
as well as explore the lack of responsiveness in life satisfaction scores. Overall however, a 
number of large, authoritative reviews of the subjective well-being literature have concluded 
that subjective well-being measures are suitable for the purposes they are intended for, and 
very rarely are they used to compare absolute welfare levels of small numbers of individuals 
(Frey & Stutzer, 2002; Diener & Suh, 1999; Kahneman & Krueger, 2006). Diener and Suh 
(1999:277) conclude that subjective well-being measures “possess adequate psychometric 
properties, exhibiting good internal consistency, moderate stability, and appropriate 
sensitivity to changing life circumstances”. 
Beyond these measurement issues, one key normative problem with the use of subjective 
well-being measures has also been flagged – the issue of adaptation, or the ‘hedonic treadmill’ 
(Kahneman and Krueger, 2006). Adaptation refers to the process which “reduces the hedonic 
effects of a constant or repeated stimulus” (Frey et al., 2005), or how individuals grow 
accustomed to changes in income/consumption/health etc. This is exemplified in famous 
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research by Brickman et al. (1978), which showed that lottery winners (and paralysed 
accident victims) did not show sustained increased (decreased) happiness levels. Di Tella et 
al. (2008) further analysed variables which could reasonably be included in a utility function, 
such as crime levels, leisure time and the environment, and find that while these variables also 
improved over time, happiness levels did not show commensurate improvement. Fujita et al. 
(2005) cast doubt on the notion of the hedonic treadmill, showing that life satisfaction does in 
fact change significantly in the long term for about a quarter of the population. They suggest 
that, for the large majority of individuals, life satisfaction is very stable but can be moved by 
temporary situational factors.  Easterlin (2005) suggests that the extent of adaptation varies by 
domain; he gives evidence showing complete adaptation to income, but incomplete adaptation 
to events such as marriage or disability. He argues that enduring gains can be made in the 
domains outside of material means (and less subject to hedonic adaptation), including more 
family time, less commuting time, better health and conditions at work. Using longitudinal 
survey data to show that marriage has a persistent and positive effect on well-being, 
widowhood the reverse effect, and that poor adaptation to long term declines in health occurs. 
Similarly, Frijters, Johnston and Shields (2011) show that adaptation to significant financial 
events is more complete than for the death of a spouse or child, while Oswald et al. (2008) 
show significant adaptation to disability events. The psychology literature (Diener et al., 
1999) suggests that the relevant domains are material resources, family concerns, health, 
leisure, employment and self-assessments (such as discipline and stability). Overall, it is 
accepted that adaptation is generally less than complete and varies by life domains. 
Economics has focused on income as a proxy for well-being, arguing that greater income 
enables individuals to satisfy more material preferences, and can also be used as a measuring 
rod to gauge how much an individual would pay to avoid losing a given satisfaction (Pigou, 
1951). The nexus between income and subjective well-being however was brought into sharp 
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focus by Easterlin (1974) and his research into the ‘paradoxes of happiness’. Using data from 
fourteen countries over 25 years, Easterlin showed that while the correlation between income 
and happiness was evidently robust amongst individuals within countries, there was no 
equivalent finding that richer countries were happier than poorer countries. Moreover, he 
showed that while long run real per capita incomes rose by over 60 percent in the US, there 
were no commensurate improvements in the aggregate levels of happiness reported.  
Measures of subjective well-being on the other hand, capture broader concepts than the ‘more 
is better’ income account. They recognise an inability/unwillingness to make absolute 
judgements, and our tendency to make constant comparisons, “with regard to circumstances 
and comparisons to other persons, past experience, and expectations of the future” (Frey and 
Stutzer, in Bruni and Porter, 2005:137). Growth in subjective well-being studies has 
consequently been expansive, relating all manner of economic, social and cultural 
circumstance to individual well-being. Extensive reviews of the literature have synthesised 
this body of work (Diener et al., 2004; Diener et al., 1999; Dolan et al., 2008; Stiglitz et al., 
2009), and a brief overview only is provided here. 
Table 1 summarises the key findings from the range of studies which have generally focused 
on the determinants of well-being both within and between countries, mostly in developed 
economies. While earlier studies relied on aggregate data and cross-sectional regression 
frameworks, later studies have taken advantage of richer longitudinal microdata sets and 
focused on individual-level subjective well-being responses. Overall, the literature has found 
strong positive effects for income, marriage, good health and social connections, and strong 
adverse effects for unemployment and poor health (Dolan et al., 2008). 
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Table 1. Correlates of life-satisfaction measures 
Correlate Key studies Key findings 
Income and relative 
income 
Easterlin (1974, 1995)  
Veenhoven (1991) 
Clark et al (2008) 
Blanchflower et al. (2004a); b) 
Deaton (2008) 
Di Tella et al (2007) 
Clark & Oswald (1996) 
Ferrer-i-Carbonell (2005) 
Powdthavee (2010) 
 Income correlated with happiness within a 
country, but rich countries no happier than 
poor countries 
 Significant, positive but diminishing 
coefficient on income 
 Individuals adapt to new income levels 
 Well-being is anchored to income relative to a 
peer comparison group 
Unemployment Winkelmann et al. (1998)  
Clark et al. (1994) 
Frijters et al. (2004) 
 Loss in well-being for the unemployed 
exceeds the impact of loss in income, and is 
about 5 to 15 percent lower than employed 
persons. 
Health Diener & Seligman (2004) 
Kahneman et al. (2005) 
Helliwell (2003) 
 Life satisfaction strongly correlated with both 
objective and subjective health indicators 
Close relationships Argyle (1999) 
Lucas et al. (2003) 
Helliwell & Putnam (2004) 
Frijters et al. (2011) 
 Close social relationships have  been shown to 
be the strongest predictors of life satisfaction 
 Marriage and its dissolution are strongly 
correlated with well-being 
Social connections Helliwell & Putnam (2004) 
Helliwell & Wang (2010) 
Greenfield et al. (2004) 
Butrica et al. (2006) 
Frijters et al. (2011) 
 
 Community involvement by way of 
volunteering, attending church, and 
membership in civic organisations is positively 
associated with well-being 
 Trust in civic institutions such as in 
neighbours, government, and the police are 
correlated with life satisfaction 
Age Blanchflower & Oswald (2004a) 
Easterlin (2006) 
Horley et al. (1995) 
 Studies suggest a U-shaped curve with higher 
well-being at younger and older ages 
Gender Shmotkin (1990) 
Alesina et al. (2004) 
 Women tend to report higher happiness, 
however gender differences often disappear 
when other life circumstances are controlled 
for (e.g. unemployment, poor health, etc). 
Education levels Wittner et al. (1984) 
Stutzer (2004) 
 Mixed results, some studies find a small 
significant positive effect of education, which 
others attribute to its correlation with income 
and occupational status 
 
It bears observing that both the desire-fulfillment and mental state accounts of individual 
well-being lie within a utilitarian framework, which has itself drawn criticisms. Sen (2008) 
makes a key criticism of economics’ traditional utilitarian approach to welfare, arguing that:  
“utilitarian calculus... can be deeply unfair to those who are persistently deprived, 
...[who] may lack the courage to desire any radical  change and often tend to adjust 
their desires and expectations to what little they see as feasible... The practical merit of 
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such adjustments for people in chronically adverse positions is easy to understand: this 
is one way to make deprived lives bearable. But the adjustments also have the 
incidental effect of distorting the scale of utilities” (Sen, 2008:19).  
In a different vein, Nussbaum (2008) orientates her critique of mental state utility from the 
perspective of the long tradition in philosophy, arguing that, far from the identification of 
happiness with pleasure, that happiness comprises ‘valuable activity’ first, and ‘positive 
emotion’ second, as in the eudaimonistic interpretation of Aristotle. Similar to Sen’s critique 
of utilitarian economics – that a Pareto optimal equilibrium can co-exist with a number of 
social arrangements characterised by expansive or restricted freedoms, Nussbaum points out 
that some welfare economists have consequently constrained their positions with the notions 
of dignity and equality, excluding the pleasures which are sadistic or malicious (Harsanyi, 
1982). She concludes that subjective well-being research is “riddled with conception 
confusion and normative naivete”, and warrants more careful consideration.  
From these concerns has arisen an ‘objective list’ account of individual welfare, an approach 
developed by Amartya Sen which considers an individual’s objective conditions, or 
capabilities (Sen, 1980-81; 1999). An individual’s capabilities refers to their opportunity set, 
and their freedom to choose among this set. The consensus about what the opportunity set 
comprises includes access to good health and education, housing and employment, their social 
and natural environment, their personal and economic security, and their political voice 
(Stiglitz et al., 2009). Such an account of individual welfare has the benefit of being highly 
practical, and it has been the underpinning framework for the development of well-being 
indices such as the United Nations Human Development Index.  
In light of this review, it seems evident that subjective well-being does not dominate other 
accounts of individual well-being, yet presents a complementary offering. In particular, Dolan 
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and White (2007) argue for the use of subjective well-being measures to value factors which 
are not traded in markets or do not have observable monetary values, yet feasibly contribute 
to individual welfare. This use of subjective measures has been adopted by researchers 
evaluating, for example, the cost of aircraft noise (Van Praag and Baarsma, 2005), the value 
of informal care (van den Berg et al., 2007). Dolan and White (2007) also suggest that 
subjective well-being measures can assist in the allocation of resources when a lack of 
comparability exists over different options. Pudney suggests that subjective and objective 
measures can be integrated,  by relating well-being to a vector of “the individual’s 
characteristics, circumstances and embodied capitals” (Pudney, 2011). This approach informs 
the empirical strategies devised throughout this thesis.  
2.2.1 Subjective well-being and retirement 
There is surprisingly little agreement on the nature of subjective well-being across the life 
cycle. Frey and Stutzer (2002) report a U-shaped relationship between age and happiness, 
meaning that the young and the old tend to be happier than the middle aged. The economics 
studies however tend to produce results from multivariate regressions, holding constant life 
circumstances such as income, marital status and health, which systematically vary over the 
life cycle. Easterlin (2006) argues that abstracting from these changes is undesirable, as 
acknowledging that older people are more likely to live alone or be in poor health is integral 
to comparing the happiness of those forming families and those in retirement, for example. 
Easterlin (2006) models life cycle happiness controlling only for characteristics fixed across 
the life cycle, and shows that happiness follows an inverted U-shape, peaking at age 51.  
A small number of studies have focused on retirees, and the transition to retirement, using 
subjective well-being measures. An overview of the psychology literature finds mixed results, 
subject to a wide range of methodologies, for example, comparing the retired and non-retired 
at a point in time, or examining a cohort over the transition period (Pinquart et al., 2007). The 
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effects of retiring are associated with the (positive) effects of increased leisure and decreased 
stress, but also with the (negative) effects of the loss of employment’s central role. Generally, 
these studies face difficulties in identifying the causal effect of retiring. Exploiting 
discontinuous retirement incentives and changes in the mandatory retirement age in the US, 
Charles (2002) found that the transition to retirement had a positive effect on wellbeing. After 
retirement, Bender (2012) finds that retirement satisfaction in the US is positively associated 
with older age, being married, having a defined benefit pension (compared to a defined 
contribution or no pension), and a small but significant positive effect of wealth. Income had a 
very small impact, while poor health and being forced to retire was associated with much 
lower probabilities of reporting high retirement satisfaction. In Australia, Barrett et al. (2012) 
find that the majority of retirees report their well-being in retirement to be at least as good as 
that pre-retirement. However, they find declines in well-being across the retirement transition 
are associated with forced/involuntary retirement, as well as declining health and unmet 
income expectations. Overall life satisfaction is only weakly linked to financial security. 
The negative impact of involuntary retirement on well-being has been well documented. Alan 
et al. (2007) also find that involuntary retirement has the strongest negative effect on life 
satisfaction of Canadian retirees. Nordenmark et al. (2009) and Bender (2004) find similar 
results for Swedish and British retirees, respectively. Bonsang et al. (2012) show that 
involuntary retirement leads to a strong negative effect on financial and overall well-being, 
even after controlling for income.  They also find that voluntary retirement has offsetting 
effects on financial (negative) and leisure and health (both positive) domains, such that the 
change in overall life satisfaction is small for German retirees. They use the life cycle model 
to suggest that improved satisfaction with leisure time and health relates to the lower relative 
price of leisure and investment in health (e.g. time spent exercising), and hence substitution 
towards these two areas. However, Bonsang and Klein also show that indeed, the main effects 
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on well-being occur at the time of retirement and that, for those involuntarily retired, there is 
some evidence of adaptation in the areas of health and income satisfaction. In particular, 
drops in well-being at retirement are partially recovered in the five years post-retirement.   
Bonsang and Klein’s (2012) study identifies the health domain as the most important 
determinant of life satisfaction. Alan et al. (2007) finds similarly, for Canadian retirees 
surveyed in 1989 and 1994, that individuals reporting diminished well-being in retirement 
were more likely to cite health reasons rather than economic factors (including income) for 
this decline. Baker et al. (2009) explore significant expansions of the retirement income 
security system in Canada, and the impact on the welfare of elderly households. They find 
that significant expansions in the 1970s and 1980s substantially improved the welfare of older 
households. In particular, they show that poverty levels fell by 7.38 percent between 1971 and 
2002, and that this is almost fully explained by increases in the generosity of benefits. The 
study presents inconclusive results on the impact of benefits on subjective well-being, but 
suggests this may be due to limited data. 
2.3 Augmenting subjective well-being with life cycle theory 
The discussion in this section aims to align the use of subjective well-being measures as direct 
proxies for utility, with the main insights from life cycle models. The motivation for doing so 
is to derive a theoretical framework on which to base the empirical models in chapters 0, 4 
and 5. The research in Chapters 3 and 4 presents evaluations of two significant exogenous 
shocks to the welfare of Australian retirees – the global financial crisis, and the once-off large 
increase in the public Age Pension. Both events represented significant shocks to the lifetime 
wealth of retirees, with repercussions to the lifetime consumption standards of affected 
individuals, as predicted by standard life-cycle models. But what does it mean for subjective 
well-being? 
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We start with a key property of the life cycle model, the simplified Euler equation, which 
states that the expected discounted marginal utility of consumption λ is constant between any 
two periods t and t+1: 
     𝐸(𝜆𝑖,𝑡+1) = 𝜆𝑖𝑡                                      (1) 
A two-period model is presented here, where the two periods t and t+1 correspond to the 
before and after periods of some event. This event could be for example, a negative shock 
such as the loss of wealth associated with the economic crisis, or a positive shock such as a 
once-off pension increase. For simplicity, the event is referred to generically as a ‘wealth 
shock’. The discussion here draws on work by Browning and Crossley (2001), who applied 
the theory to the shock of job loss for working-age individuals. Realised marginal utilities are 
subject to a ‘surprise’ term, ui,t+1, which has expected value of zero conditional on 
information pre-retirement
3
: 
     𝜆𝑖,𝑡+1 = 𝜆𝑖𝑡 − 𝑢𝑖,𝑡+1                                (2) 
𝐸(𝑢𝑖,𝑡+1|𝐼𝑡) =  0 
Browning et al. (2001) argued that conditional on the event, the shock experienced is in fact 
correlated with past information because it is partially expected. That is, conditional on the 
wealth event occurring, the shock to marginal utility is correlated to past information (because 
it is not wholly unexpected) and can be denoted by: 
     𝐸(𝑢𝑖,𝑡+1|𝐼𝑡 , 𝑤𝑒𝑎𝑙𝑡ℎ 𝑠ℎ𝑜𝑐𝑘𝑡) = 𝜇    (3) 
                                                 
3 As in Browning and Crossley (2001), the negative sign ensures that a negative shock increases the marginal utility of consumption in 
retirement. 
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The correlates which predict the wealth shock µ are those that have a bearing on permanent 
income at the time of the shock and hence future consumption. Recall that the first order 
conditions arising from the utility maximisation problem show that the marginal utility of 
consumption is equivalent to the marginal utility of wealth. As such, the impact of a wealth 
shock is correlated with factors acting on both consumption preferences and the marginal 
utility of wealth. We can define µ as follows: 
   𝜇𝑖 = 𝑓(𝑿𝒕, 𝑨(𝒁𝒕))     (4) 
Where the specification of vector X includes variables correlated with any changes in 
consumption preferences including gender, age, household size, education level, geographic 
location and cultural/language background as well as unobserved individual factors. The 
vector A(Z) denotes pre-shock wealth levels, and are related to Z, a subset of X. For example, 
it is expected that those with higher education levels (and higher pre-crisis wealth levels) 
would experience a greater negative wealth shock. 
Combining equations (2), (3) and (4) we have then that (conditional on the information set at 
time t, and on the wealth event occurring): 
𝐸(𝜆𝑖,𝑡+1 − 𝜆𝑖𝑡) = 𝜇 = 𝑓(𝑿𝒕, 𝑨(𝒁𝒕)) 
𝜆𝑖,𝑡+1 − 𝜆𝑖𝑡 = 𝑓(𝑿𝒕, 𝑨(𝒁𝒕)) + 𝜀𝑖𝑡         (5) 
Where εit has expected value zero conditional on all information available pre-retirement.  
From here, a parameterisation of preferences (typically quadratic or isoelastic) can be used to 
give equation (5) a functional form to be estimated from empirical data. This approach is used 
in the research presented in the following chapters.  
So far, the discussion has been familiar. The links to subjective well-being begin by extending 
the approach beyond a material welfare account of well-being and wealth, and increasing the 
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informational base of the utilitarian framework. This requires broadening the common 
definitions of both wealth and consumption. First, it is proposed that vector A refers to a stock 
of assets including financial and physical capital, as well as social, health, and human capital. 
Human capital is well recognised in economics as the stock of knowledge and skills acquired 
through education, training and experience, and one means by which wealth accumulation 
takes place. Physical capital relates to material resources such as buildings, roads, and 
vehicles. While human and physical capital have been well conceptualised in economic 
models, social and health capital have been less so. A detailed discussion of health and social 
capital is provided in section 5.2, so only brief definitions are provided here. Health capital 
refers to one’s stock of ‘good health’, is a durable capital good which depreciates, and is both 
a consumption and investment good (Grossman, 1972). Social capital is defined as the actual 
or potential resources which are linked to membership in a group (Bourdieu, 1986), and 
includes features of social organisation such as networks, norms and social trust (Putnam, 
1995:65). It is also both a consumption and investment good which depreciates with disuse 
(Ostrom et al., 2003), and represents a resource of individuals, but only by virtue of their 
membership in a group. 
All these forms of capital involve the allocation of resources for the purpose of creating assets 
which generate a potential flow of benefits over some future time horizon (Ostrom and Ahn, 
2003). It is useful however to conceptualise financial and physical capital as ‘external 
capital’; that is, these are the forms of capital which can be separated from the individual, and 
exist in relatively liquid and tradable forms. Internal capital (human, health and social) on the 
other hand is inherent to the individual, and are resources drawn on in services provided to the 
labour market and used in household production (Muurinen et al., 1985). In the human capital 
model, wage returns to skills, knowledge and experience arise from productivity gains in the 
labour market (Becker, 1964; Mincer, 1958); similarly, monetary returns to health capital 
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arise from its production of ‘healthy days’ available for market and nonmarket activities 
(Grossman, 1972); and finally, social capital can enhance an individual’s wealth (e.g. through 
greater employability/wages of socially skilled workers) as well as that of a network of 
partners (Ostrom, 2000, 2003; Narayan & Pritchett, 1999). The accrual of external wealth can 
be used to invest in further health, social and human capital. The inclusion of this broader set 
of resources A recognises that quality of life in retirement involves the drawdown of lifetime 
resources, including but not restricted to, financial and physical capital. While during working 
life these asset classes can be regarded as investment vehicles for the accumulation of external 
wealth, they ultimately comprise components of lifetime resources – or permanent income – 
which retirees are able to draw down after exiting the labour force. It is important then to 
recognise that within the vector A of resources, each internal asset – human, health and social 
capital – has dual roles as an investment and consumption commodity. As an investment 
commodity, they generate returns over one’s working life. As consumption commodities, they 
enter directly into an individual’s utility of consumption function. For example, the utility 
value of health capital arises from the disutility one experiences during periods of illness. The 
utility value of social capital arises from the experience of social inclusion and relationships, 
and of human capital in the use of knowledge and skills outside the labour market. One could 
reasonably expect then that the consumption of a broad basket of goods and services, 
including the draw down on accumulated assets, to enter into an individual’s utility function, 
and remain consistent with the tenets of preference satisfaction and decision utility.  
This expanded notion of wealth, as a wider interpretation of permanent income, aligns with a 
second change to common interpretations of life cycle models. Deaton (1992) defines 
consumption as roughly the annuity value of lifetime wealth. Given the argument that lifetime 
wealth in fact includes a range of assets, it is appropriate to also clarify an interpretation of 
‘consumption’. In economics, consumption traditionally relates to material welfare, and is 
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commonly proxied as market expenditure on nondurable goods and services (to exclude the 
ongoing service flows of durable goods such as vehicles and appliances). Tests relating to life 
cycle models have often used food expenditures to identify smoothed consumption given its 
non-discretionary nature, lower income elasticity, and typical consumption of food within 
each time period. However, a household’s actual consumption basket has long been 
recognised as much broader than this. As well as market expenditures on nondurable goods 
and services, it includes the use of nonmarket goods and services. This is a very broad space, 
and includes home production (such as caring for children and the elderly, sewing clothes, 
and home cooking), as well as goods and services provided by the environment, by exchange 
in kind, and by public expenditures. Examples might include clean water, national parks, 
good health, and social security services. A significant literature, particularly in resource and 
health economics, has arisen to meet the theoretical and valuation needs of such nonmarket 
goods and services (Hanley, 1989; Tolley et al., 1998). One of the perceived benefits of using 
subjective well-being measures is that they circumvent the need for observed prices or values 
on such non-traded goods and services, and measure utility directly, and in a manner 
comparable across different consumption sets.  
By broadening the definition of wealth and consumption, this approach seeks to go 
conceptually beyond some of the limitations of an income account of well-being, while 
remaining consistent with the key tenets of life cycle theory. Such a broader notion of 
consumption has significant implications for measuring well-being, and this in fact has been 
captured in core recommendations from a prominent policy report (Stiglitz, Sen & Fitoussi, 
2009). The report calls for a widening of “the asset boundary”, and for consideration of the 
“household production boundary” in a similar line of argument to the one presented here 
(Stiglitz, Sen & Fitoussi, 2009: 29). While the use of subjective well-being measures does not 
come without its own criticisms, they can help to fill the gap where markets and/or data do 
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not exist, and provide a unit of comparability. The chapters which follow seek to 
operationalise these ideas.  
Recognising this then, we return to equation (5): 
𝜆𝑖,𝑡+1 − 𝜆𝑖𝑡 = 𝑓(𝑿𝒊𝒕, 𝑨(𝒁𝒊𝒕)) + 𝜀𝑖𝑡     (5) 
Assume that the utility function is concave and monotonically increasing. A fall in utility 
levels after a wealth shock necessarily means that the marginal utility of consumption rises, 
and the left-hand side of equation (5) is positive. Changes in utility are equivalently assumed 
to be represented by responses to subjective well-being questions, reflecting changes in broad-
based consumption in response to a wealth shock which may affect financial, health and/or 
social capital levels. A fall in (latent) utility levels is assumed to be captured when the 
respondent moves down the scale of answers (0 = totally dissatisfied; 10 = totally satisfied) in 
response to the subjective well-being questions, which include the examples below. The 
reverse is assumed true for a rise in utility levels. 
 All things considered, how satisfied are you with your life? 
 How satisfied or dissatisfied are you with feeling part of your health? 
 How satisfied or dissatisfied are you with your financial situation? 
 How satisfied or dissatisfied are you with feeling part of your local community? 
The hypothesis is that each of the latter three questions acts as a proxy for health, financial 
and social capital levels, in a manner consistent with the approach taken in health economics 
for measuring health capital. The first question, a life-satisfaction question, is taken to 
represent overall utility and the net outcome of all domains valuable to an individual’s 
welfare. An investigation of these hypotheses, the relevance of each of these domains, and 
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how to interpret a meaningful change in subjective well-being scores, is presented in chapter 
5. 
Consequently, where a quadratic parameterisation of preferences might yield the following 
empirical model of changes in consumption: 
𝑙𝑛𝐶𝑡+1 − 𝑙𝑛𝐶𝑡 = 𝑓(𝑿𝒊𝒕, 𝑨(𝒁𝒊𝒕)) + 𝜀𝑖𝑡    (6) 
A direct measure of utility, as proxied by subjective well-being measures, yields a different 
empirical model, specified generically as follows: 
𝐿𝑆𝑖𝑡 − 𝐿𝑆𝑖,𝑡−1 = 𝑓(𝑿𝒊𝒕, 𝑨(𝒁𝒊𝒕)) + 𝜀𝑖𝑡    (7) 
Where LSit denotes the life satisfaction score of individual i at time t. 
It remains now to give equations (6) and (7) functional forms and specifications appropriate to 
each research question, and to compare outcomes. These questions and empirical strategies 
are set out in detail in Chapters 0, 4, and 5, where a common objective was to understand 
whether subjective well-being measures produced similar evaluation outcomes as traditional 
measures of consumption expenditure. One final important conceptual difference to bear in 
mind is that subjective well-being scores are strongly correlated with personality factors, and 
where possible, these factors must be controlled for. In the research that follows, the use of 
panel data estimators and rich longitudinal data allows for such factors to effectively either be 
differenced away, or be controlled for using standard personality variables.  
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3. Retiree welfare and the impact of the 2009 Age Pension increase 
 
This first empirically-based chapter evaluates the impacts of recent once-off changes to the 
Australian public Age Pension benefit rate on retiree welfare. Reforms to Australia’s 
retirement income system have been at the forefront of policy discourse in recent years, and in 
2008 a review of the financial adequacy of the pension system was undertaken. In response to 
the review, the Rudd Labor government in 2009 announced a 19.5 percent increase in the Age 
Pension rate for single retirees (compared to 7.9 percent for couples). The focus in this 
research is on the welfare improvements gained through the reforms, reflecting on a range of 
welfare measures including consumption, poverty, and subjective well-being. The research 
addresses a number of gaps in the literature. First, while a significant body of international 
studies documents the incentive effects on labour supply and savings behaviour of public 
pension programs, this research investigates the direct welfare benefits of these programs. 
Second, there is a relative dearth of studies evaluating changes in public pension policy; this 
research offers a robust and novel evaluation because it takes advantage of a quasi-
experimental nature of the reform, and because the characteristics of the Australian public 
pension system allows for the isolation and examination of the wealth effect induced by a 
pension increase. Finally, where most studies focus on traditional welfare measures, this 
research considers a wide range of welfare measures, including consumption expenditure, 
subjective wellbeing, and poverty rates.  
The study uses a quasi-experimental approach to exploit the exogenous nature of the pension 
reforms. This allows for a robust evaluation of the welfare impacts on single Age Pensioners 
(compared to retirees not receiving the pension), mitigating the effects of endogenous 
variables which have independent or unobserved effects on welfare.  
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The chapter is set out as follows. In section 3.1, the research is contextualised within a review 
of the literature on the incentive and welfare effects arising from the provision of public age 
pensions. In section 3.2, the current settings and recent reforms to the Australian Age Pension 
are reviewed. A detailed overview of the data and empirical strategy is provided in sections 
3.3 and 3.4, respectively. Results and a concluding discussion are then presented.  
To preview the results, the 2009 Age Pension reforms increased mean non-housing 
consumption in single pensioner households by 6 percent, with no significant effect on 
subjective financial well-being. There were also significant distributional impacts. Single Age 
Pensioners at the bottom of the income distribution saw large positive changes in non-housing 
consumption expenditures, and subjective deprivation (9% and -4% respectively) . These 
outcomes provide evidence that the policy changes which were implemented to raise the 
material well-being of single retirees receiving the Age Pension were highly efficacious over 
a relatively short period of time.  
The research extends the literature in a number of significant ways. First and foremost, it 
provides a robust evaluation of recent important pension reforms, and shows that they were 
effective in meeting their objectives. Second, the research shows that these effects had a 
strong distributional dimension – while the effects of the pension increase were significant on 
average, they were magnified at the poorer end of the income distribution, and among non-
homeowners. Finally, the research is instructive in the use of subjective well-being measures 
for the purpose of policy evaluation. Three different subjective measures produced different 
results – while subjective deprivation fell significantly amongst the most income poor 
pensioners, there was no significant effect on financial satisfaction and general life 
satisfaction measures. The existence of confounding effects meant that financial satisfaction 
improved across all retirees (not just single Age Pensioners), such that the treatment effect 
could not be identified. Life satisfaction measures were unmoved because the underlying 
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constructs are not a simple proxy for material welfare (see Chapter 5 for further analysis).  
These results suggest that subjective well-being measures need to be carefully chosen and are 
inappropriate for some policy evaluation purposes.  
3.1 How does social security impact retiree welfare? 
The presence of public pension programs at retirement changes the economic behaviour of 
households with respect to their labour supply and retirement decisions, and savings and 
consumption. Life cycle theory posits that individuals will optimise their lifetime utility, 
taking into consideration not just wealth accumulated from wage income, but also pension 
wealth and the endogenous nature of the retirement decision. The microeconomic foundations 
of such decision-making is complex, yet has profound macroeconomic consequences in terms 
of overall labour force participation rates, productivity, and the government’s long term tax 
base and fiscal outcomes.  
This section briefly reviews the literature on the effects of public pension programs and 
reforms on household behaviour and welfare, and draws on numerous existing surveys 
(Danziger et al., 1981; Feldstein et al., 2002; Hurd, 1990; Krueger et al., 2002; Lumsdaine et 
al., 1999; Moffitt, 2002).  
3.1.1 Labour supply 
It is instructive to consider the effects on labour supply, from the perspective that work is 
assumed to be deleterious to welfare. There are a range of ways that the availability of a 
public pension can affect labour supply (Krueger and Meyer, 2002; Feldstein and Liebman, 
2002). First, the provision of a public pension produces a wealth effect, which arises when the 
expected present value of net benefits is positive, increasing lifetime income and potentially 
inducing individuals to reduce work effort or retire early. Unanticipated increases in benefits, 
such as the 2009 increase in the Australian Age Pension, might have a large, immediate 
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welfare effect because individuals would need to adjust their consumption and work plans in 
response to the permanent change in lifetime wealth. Second, there may be an ambiguous 
effect on labour supply through income and substitution effects of working additional years. 
This accrual effect weighs greater accrued social security wealth (and retirement 
consumption) against additional years of leisure, in light of the disutility of work. Third, 
public pension entitlements may alter social norms and worker tastes around retirement dates, 
and may also feed into private pension rules. In addition to these effects, other features of the 
public pension system, such as pathways to early retirement, spousal entitlements and 
earnings thresholds for benefit eligibility, can also have important effects. In general however, 
research has focused on the wealth and accrual effects.  
The research on retirement has often been motivated to explain falling labour force 
participation rates of the elderly (Danziger et al, 1981; Hurd, 1990; Lumsdaine & Mitchell, 
1999; Krueger & Meyer, 2002). A large body of both early and recent US studies suggest that 
the provision of social security entitlements play a significant role in the retirement decision 
(Baker et al., 2004; Blau, 1994; Blundell et al., 2004; Borsch-Supan, 2000; Burtless et al., 
1984; Coile et al., 2000; Lumsdaine et al., 1994) . For example, Borsch-Supan (2000) shows 
that across seven European countries
4
, spikes in the distribution of retirement ages correspond 
closely to access to early, flexible, and ‘normal’ public pension benefits. Cross-country 
studies for Belgium, Canada, Denmark, France, Italy, Japan, The Netherlands, the United 
Kingdom and the United States show similar results (Gruber et al., 2004). Across these 
country studies, Gruber and Wise (2004) find that on average, delaying benefit eligibility by 
three years would reduce the proportion of males aged 56-65 outside the labour force by 
                                                 
4 Belgium, France, Germany, Italy, The Netherlands, Spain and Sweden 
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between 23 and 36 percent. The authors conclude a “strong causal effect of social security 
program retirement incentives on labour force participation” (Gruber & Wise, 2004: 24).  
These strong associations between public pensions and retirement patterns are not uncontested 
(Krueger et al., 2002; Krueger et al., 1992; Rust et al., 1997), however overall, there is broad 
consensus that public pensions have a significant effect on retirement behaviour, with some 
disagreement around the magnitude of this effect.  
3.1.2 Savings 
Under the life cycle framework of Modigliani and Brumberg (1954), consumption across 
working life and retirement is smoothed by accumulating savings while working. Within this 
framework, social security benefits provide an alternative to private savings, leading to the 
possibility of public savings crowding out private savings. Feldstein (1974) argued that while 
public pensions may have a negative savings impact (displacement effect), the incentive to 
retire early may induce greater savings for a longer retirement period, such that the overall 
effect is indeterminate. He also suggested that an income effect may increase savings if an 
individual’s perceived budget constraint is expanded by the promise of retirement income 
support. The effect generally will not be a dollar of pension assets displacing a dollar of 
private assets, due to the effects of borrowing constraints, uncertainty, myopic behaviour, 
taxation, and the estimation of any savings displacement is prone to measurement errors 
arising from imputation of earnings histories and public pension wealth (Hurd et al, 2012; 
Alessie et al, 2013).  
Early studies on the savings effects of social security did not generate a strong case for 
negative savings effects (Boskin et al., 1980; Darby, 1979; Feldstein, 1974; Kotlikoff, 1979). 
More recent studies have found more robust evidence of savings displacement effects across 
the US, UK and Europe (Alessie et al.; Attanasio et al., 2003b; Hurd et al., 2012). Hurd et al 
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(2012) find that on average across 12 developed countries, a dollar of pension wealth 
depresses accumulated private wealth by 22 cents at the point of retirement. A similar result is 
found by Alessie, Angelini, and van Santen (2013), who report that public pension wealth 
displaces private pension savings by at least 17 percent across thirteen European countries. 
Engelhardt et al. (2011) find significant heterogeneity across the wealth distribution, with 
crowding-in of private savings amongst poorer households, no offset at the median, and 
crowding-out amongst wealthier households.  
3.1.3 Welfare and well-being effects 
It is surprising perhaps that while the underpinning rationale for the provision of public age 
pension programs is the protection against poverty and maintenance of household living 
standards as we age, there is a dearth of research into the welfare effects of these programs, 
particularly relative to the body of literature on their incentive effects. Although the 
counterpart to depressed private savings is increased current consumption, few studies have 
centred on this outcome. Baker et al. (2009) use policy variations in Canadian social security 
benefits for near-retirees to document the impact of public age pensions on the well-being of 
the elderly. They use three measures of well-being – income, consumption and subjective 
happiness. They find that expansions of the retirement benefit system in the 1970s 
significantly improved the welfare of Canadian retirees. In particular, the pension payments 
expanded income and consumption levels, and had a strong effect on alleviating relative 
income poverty. However, they find that there is inconclusive evidence in relation to 
subjective happiness outcomes.  
There is a small literature built around the well-being effects of welfare programs more 
generally, including unemployment insurance, and the Aid to Families with Dependent 
Children (AFDC) program in the US. These studies have focused on the consumption 
smoothing benefits of welfare payments, which are realised by households who temporarily 
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have lower incomes and are unable to borrow against their expectations of future income. 
Gruber (2000) for example considers the consumption smoothing benefits of the AFDC 
program on divorced mothers in the US. He finds that each dollar of AFDC benefit 
entitlement mitigates the consumption fall associated with divorce by 28 cents.  
Gruber (1997) also investigates the generosity of unemployment insurance benefits in the US 
to measure the program's consumption smoothing effects. He finds that unemployment 
benefits significantly smooth consumption over periods of unemployment, and rejects the 
notion that complete private insurance markets exist for unemployment insurance. Browning 
et al. (2001) show similar results for Canada, but highlight that there is a large degree of 
heterogeneity in changes in consumption in response to job loss. In particular, their analysis 
shows that the benefit effects were substantial and highly sensitive for households where the 
spouse was not employed, and/or they did not have liquid assets or access to credit when the 
job loss occurred. Browning et al. (2009) go further and investigate the changes in the 
composition of consumption expenditure patterns in response to cuts in unemployment 
insurance benefits in Canada. They find that households could insulate against drops in 
welfare by concentrating overall consumption cuts in durable goods.  
It is important to note that even where consumption does not fluctuate much, such that one 
might conclude the consumption smoothing effects of social insurance programs might 
produce small welfare gains, that there might nonetheless be significant welfare benefits. This 
is because smooth consumption paths may arise where poorer, risk averse households might 
undertake extreme and costly consumption smoothing actions in the absence of adequate 
private insurance markets. These actions could include using household items or clothing 
until they are entirely worn down, or rationing the use of energy and heating, or in developing 
countries, pulling children out of school. This argument is presented in Chetty et al. (2000), 
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and cautions against drawing the conclusion that insurance markets are adequate where 
consumption patterns are stable. 
Overall however, studies on benefits of welfare programs generally, and public age pensions 
specifically, are scarce. This study seeks to extend the literature by considering the impacts of 
recent Australian pension reform on retiree welfare, using measures of consumption, poverty 
and subjective well-being.  
3.2 Retirement income in Australia 
This section provides an overview of two of the pillars of retirement income in Australia: the 
public Age Pension and the private mandatory superannuation scheme
5
.  
3.2.1 The Age Pension 
The Age Pension in Australia is a universal, non-contributory payment funded from general 
government revenues. Its key objective is to provide a safety net for the financial security of 
older Australians. Australia’s retirement income system originated in 1900, with the 
establishment of a means tested pension of £26 in NSW, which was extended nationally by 
the Deakin Government in 1908. Eligibility criteria at the time of introduction included age 
(65 years for men, 60 years for women), means, residency, race and ‘good character’ 
(Nielsen, 2010). Prior to this time, the only non-contributory schemes in existence had been 
established in New Zealand (1898) and Denmark (1891).  
The Australian Age Pension has always been means tested. Initially, private income above a 
certain threshold reduced pension benefits on a pound-for-pound basis, while assets above an 
assets-threshold reduced benefits by one pound for every ten pounds of assets. The family 
home has historically been concessionally treated, and since 1912, it has been considered 
                                                 
5 Voluntary retirement savings acts as a third pillar of retirement income. 
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exempt from the means test. Means testing was liberalised significantly after World War II, 
including much higher levels of permissible income and the abolition of the assets test. 
Consequently the proportion of the aged population receiving the Age Pension rose from 32 
to 77 percent between 1946 and 1980 (Daniels, 2011). From the late 1980s, there has been a 
retreat from the trend to universalism of the Age Pension, and a more targeted approach has 
been adopted, namely the reintroduction of the assets test, and tightening income testing. 
From 1940, the Age Pension was indexed to retail prices, a benchmark which was formally 
changed to the Consumer Price Index in 1970. In 1975, the Whitlam government raised the 
pension rate to match 25 percent of male total average weekly earnings (MTAWE), and this 
indexation process was legislated in 1997. In 2009, this benchmark was altered to reflect 27.7 
percent of MTAWE for single retirees, and 41.76 percent for retired couples (Daniels, 2011). 
Payments are indexed to the Consumer Price Index twice yearly, and benchmarked annually 
to a proportion of average male total weekly earnings (whichever is greater). As at February 
2013, women aged 64.5 and men aged 65 were eligible for public pension entitlements which 
are payable to single person or couple households, subject to assets and means tests. The 
maximum basic rate was $751.70 for single person households, and $1133.20 for couples 
fortnightly. Supplementary payments, providing allowances for utility, energy and 
pharmaceutical expenses, raised these rates to a total of $827.10 and $1246.80, respectively. 
The income test operates to reduce benefits by 50 cents in the dollar for fortnightly income 
earned in excess of $156 for singles ($276 for couples). The assets tests reduces benefits by 
$1.50 for every $1000 worth of assets outside the principal home in excess of $196, 750 for 
homeowners ($339, 250 for non-homeowners). Unlike pension systems in the US and Europe, 
pension wealth is not linked to earnings history.  
In 2012, around 76% of age-eligible Australians received the Age Pension, with more than 
half (59%) receiving a full pension (Australian Institute of Health and Welfare, 2013). Data 
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from the Department of Social Services shows that around 56 percent of pension recipients 
are female, 70 percent are married/de facto, and 77 percent own their home (Department of 
Social Services, 2013). As with many developed economies, the pension represents a 
significant and growing proportion of government spending: the program’s outlays represent 
about 2.4 percent of GDP, and is forecast to rise to 3.9 percent by 2050 (Commonwealth 
Government of Australia, 2010). 
At the time of writing, the government had proposed further reforms to the Age Pension 
system. These include raising the eligibility age from 67 to 70 by 2035, and slowing down the 
growth of pension entitlements by indexing payments to the Consumer Price Index, rather 
than the typically higher wage inflation benchmark (Commonwealth Government of 
Australia, 2014). Treasury forecasts suggest that more and more retirees will receive partial 
pensions rather than their full entitlement as successive cohorts accumulate more private 
savings. Compared to 2007, where around 55 percent of eligible retirees received the full 
pension, Treasury expects this to fall to around 30 percent by 2049 (Rothman, 2012). 
The 2009 Age Pension reforms: The analysis in this chapter focuses on one-off reforms 
implemented in 2009. As part of the general review into the Australian tax system announced 
in 2008, a review of the pension system was also undertaken by the then Secretary of the 
Department of Families, Housing, Community Services and Indigenous Affairs, Dr Jeff 
Harmer. The ‘Harmer Review’, tasked with reviewing measures of financial security for 
Australia’s seniors, carers and those with disabilities, found that the “relativity of the rate of 
pension for single people living by themselves to  that of couples is too low” (Harmer, 2009). 
In response to the extensive review recommendations, the Australian government announced 
major reforms to the pension in the 2009/10 budget (Commonwealth Government of 
Australia, 2009). These included: 
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 A significant one-off $30 increase to the base single person weekly pension rate; 
 A consolidation and increase in pension supplement payments, valued at $2.49 weekly 
for singles, and $10.14 for couples. The new Pension Supplement replaced the 
Utilities Allowance, Pharmaceutical Allowance, Telephone Allowance, and the Goods 
and Services Tax pension supplement; 
 A tightening of the income test taper rate, where income above the test-free threshold 
is now phased out at 50 cents in the dollar, up from 40 cents; and 
 An increase in the Age Pension eligibility age from 65 to 67, to be phased in from 
2017 to 2023.  
 An increase in the annual indexation arrangements, up from 25 to 27.7 percent of 
Male Total Average Weekly Earnings. 
The magnitude of the increase in the base rate and supplemental payments is starkly evident 
when viewed in the context of recent historical changes, shown in Table 2. The data shows 
that the change in 2009 represented a once-off 19.5 percent increase to the single person 
payment rate, compared to the 7.9 percent received by couples. The magnitude of the 
economic impact of this increase can be illustrated with a basic simulation. For a 65 year old 
single retiree recently eligible for the full Age Pension, the once-off increase in the single Age 
Pension rate results in an uplift in discounted lifetime wealth of about 6 percent
6
. For the 
small subgroup of single retirees with no housing wealth (i.e. renters) or superannuation 
wealth, the pension increase amounted to an increase in social security wealth (in this case, 
likely the same as lifetime wealth) of about 15 percent. It is possible that single Age 
Pensioners, who typically have lower superannuation wealth than single retirees generally, 
                                                 
6 The calculation uses mean values for housing and superannuation wealth derived from the HILDA sample. Single retirees over the age of 
65 years in the 2006 HILDA sample had mean housing wealth of $310,000 and superannuation wealth of $43,000. A discount rate of 3% 
was used, and the incremental real increase in the pension rate due to the reform was assumed to be 15%. Life expectancy for a 65 year old 
was assumed to be a further 20 years.  
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and possess illiquid housing equity, may base their consumption decisions on a lifetime 
wealth which closely aligns with social security wealth. These figures provide a guide to the 
longer term effects of the pension increase, and provide important context for the 
measurement of the consumption response which followed. 
Table 2. Changes in Age Pension rates, 2003 to 2011 
Age 
Pension 
Annual single 
person rate 
Annual 
growth 
Annual 
partnered rate 
Annual 
growth 
2003 11,772.80 
 
9,828.00 
 2004 12,238.20 4.0% 10,218.00 4.0% 
2005 12,711.40 3.9% 10,613.20 3.9% 
2006 13,314.60 4.7% 11,120.20 4.8% 
2007 13,980.20 5.0% 11,676.60 5.0% 
2008 14,614.60 4.5% 12,207.00 4.5% 
2009 17,469.40 19.5% 13,169.00 7.9% 
2010 18,618.60 6.6% 14,034.80 6.6% 
2011 19,468.80 4.6% 14,677.00 4.6% 
Source: Commonwealth Government of Australia (2014) 
 
Analysis of the impact of these pension reforms has been limited given their recent 
implementation, and none has used micro-data. Kudrna et al. (2011) use a dynamic general 
equilibrium simulation model to show that increases in pension age eligibility are likely to 
drive long-run increases in labour supply and per capita consumption levels. The greatest 
benefit is enjoyed by the current generation of retirees. Rothman (2012) reports Australian 
Treasury simulation forecasts, which show that combined with increases in the 
Superannuation Guarantee, the higher Age Pension will support stronger income replacement 
rates.  
Despite the maturation of the superannuation system, the Age Pension retains core importance 
in underpinning the financial security of Australia’s retirees, with 76 percent of age-eligible 
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Australians receiving the Age Pension and many of these individuals affected by the 2009 
pension reforms. 
3.2.2 Superannuation 
Australia’s key pillar for private retirement savings is its superannuation system, based on 
mandatory employer contributions to employee-chosen superannuation funds.  While the 
focus in this chapter is on Age Pensioners (many of whom have low superannuation savings), 
an overview of the superannuation system is pertinent to the research in chapter 4 on the 
wealth shock induced by the global financial crisis. It is included here to provide a convenient 
single summary of Australian retirement income. 
Superannuation has long been an area of active policy reform, starting with initiatives made in 
1910, 1928, 1938 and 1976 to introduce a contributory social insurance scheme. These were 
rejected each time on the basis of increased taxpayer burden (Department of Families Housing 
Community Services and Indigenous Affairs, 1993). The Australian Bureau of Statistics 
released its first survey of superannuation coverage, reporting 24% coverage in the private 
sector, versus 58% coverage in the public sector (as well as male and female proportions of 
36% and 15%, respectively) (Australian Bureau of Statistics, 1974). 
The Hancock Report, released in 1976 by the Whitlam Government, proposed the 
replacement of a non-contributory, universal, means-tested and CPI-indexed pension with a 
new National Superannuation Scheme. While the Fraser Government rejected the 
recommendation, the inception of the Hawke Government saw the introduction of the Prices 
and Incomes Accord in 1983 (‘the Accord’), an agreement between labour unions and the 
Government around centralised wage fixing, which affirmed support for employee 
superannuation, and for a pension rate equal to 25% of average weekly earnings as a 
benchmark for adequacy (Department of Families, Housing, Community Services and 
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Indigenous Affairs, 1993). Importantly, the agreement sought to reduce high wage inflation, 
while continuing to maintain living standards through wage indexation and the distribution of 
national productivity gains.(Australian Council of Trade Unions, 1990) .  
Consequently, in the National Wage Case of June, 1986, the Australian Conciliation and 
Arbitration Commission rejected the 4% wage claim, and endorsed the establishment of a 
national Superannuation Scheme based on a 3% employer contributions (Australian 
Conciliation and Arbitration Commission, 1986). In 1987, the Insurance and Superannuation 
Commission was set up as industry regulator, overseeing $41.1billion of fund assets (Nielsen, 
2010), and superannuation coverage rose from 53 to 71 percent of employed persons between 
1982 and 1991 (Swoboda, 2014). 
Recognition of the inadequacy of incomes arising from this superannuation structure led to 
the Government introducing the Superannuation Guarantee in 1992, extending superannuation 
to those not covered by the industrial awards. The Superannuation Guarantee was phased in 
between 1992 and 2002, rising from a rate of 3 to 9 percent of salary employer contributions 
over this period. From an estimated value of 3% of GDP in 1991 (Fitzgerald et al., 1991), 
superannuation fund assets consequently rose to 37.9% of GDP (or $245.3 billion) in 1996 
(Australian Prudential Regulatory Authority, 2007). By June 2007, superannuation assets had 
reached over $1 trillion, or 119% of GDP.  
The milestone Henry Review of Australia’s taxation system (2008) endorsed the existing 
system based on the objectives of “adequacy, acceptability, robustness, simplicity and 
sustainability” (Henry, 2009:1). Amongst other recommendations, the Review recommended 
retention of the Superannuation Guarantee at nine percent, and an increase in the Age Pension 
eligibility age to 67. The Government’s subsequent response in the 2010/11 Budget included 
52 
 
a proposal to raise the Superannuation Guarantee to 12 percent between 2013 and 2020, 
increases which were was passed into law in March 2012.  
Further policy changes were made following the government’s Cooper Review in 2010 
(Cooper, 2010), which targeted the introduction of simple, cost-effective life-cycle products 
and enhanced data collection and governance requirements. While the retirement savings of 
millions of Australians will benefit from recent superannuation reforms, the changes are 
predicted to have a minor effect on government pension costs (Rothman, 2012). The 2011 
Tax Expenditures Statement indicates that superannuation is the second largest tax 
expenditure (relating to tax concessions on contributions and superannuation fund earnings), 
valued at $27.2 billion, or around 2 percentage points of GDP (Commonwealth Government 
of Australia, 2011). 
In addition to the two pillars of the Age Pension and the mandatory superannuation scheme, a 
third pillar allows individuals to make voluntary private contributions. The Australian 
retirement income system is summarised in Table 3. 
Table 3. Summary of the Australian retirement income system 
 Name Funding Coverage Form of benefit Level of benefit Tax rate 
Age Pension 
Current 
taxpayers 
Universal, 
subject to 
means test Income support 
Indexed to 27% total 
average weekly ordinary 
time male earnings 
Subject to personal 
income tax rates 
Superannuation 
guarantee 
Employer 
contributions Employees 
Asset convertible 
to income stream 
Dependent on salary, 
contribution rate, time in 
workforce, returns 
Flat 15% tax on 
earnings 
Voluntary 
superannuation 
Personal 
contributions By individual 
Asset convertible 
to income stream 
Dependent on amount 
invested and returns 
Flat 15% tax on 
earnings 
Source: Commonwealth of Australia (2009) 
 
3.3 Data 
The pension reforms were announced on May 12, 2009 and implemented September 20, 
2009. The analysis in this section is based on data from the Household, Income and Labour 
Dynamics in Australia (HILDA) Survey, an annual longitudinal dataset which commenced in 
2001, and collects broad social and economic data from individuals and households. The data 
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used comprises four waves from the HILDA longitudinal survey and is drawn from waves 8 
to 11 (corresponding to the years 2008 to 2011). Wave 9 represents data collected between 
August 2009 to March 2010 (Summerfield, 2010:105); however  around 80 percent of the 
sample is collected between September and October. Whether a wave 9 response was taken to 
be ‘before’ or ‘after’ the reform was determined by the exact interview date – while only 
around half of the interviews took place before the reform’s implementation date, there is 
greater likelihood of measurement error immediately following this date as respondents may 
not precisely recall the date of payment changes. Consequently, only interviews taking place 
October 20, 2009 and later were regarded as being ‘after’ the reform. A sensitivity analysis is 
undertaken to test the strength of this assumption. 
The longitudinal sample is based on 2308 individuals who reported they were fully retired in 
2008 and reported subjective-wellbeing measures, and comprises 7877 observations over the 
four waves.  In order to isolate the impact of the Age Pension reforms, observations on 
individuals receiving only the Disability Support Pension or Carer Payment (which saw 
increases commensurate with the Age Pension but targeting different populations) were 
excluded. About 45 percent of the sample are single Age Pensioner households. 
The key outcome variables of this study relate to two main measures of welfare – 
consumption expenditure and subjective well-being.  
 The consumption expenditure data used in this study comprises current household annual 
non-durable goods and services expenditure. The data is collected on an item-by-item basis 
reflecting the best practice recommendations of Browning et al. (2003). The questions are 
asked at a highly disaggregated level of current typical expenditure, with reference to a 
specific expenditure period. The expenditure period for each item has been chosen to optimise 
the respondent’s recall and likely expenditure patterns (e.g. groceries on a weekly basis, 
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telephone bills on a monthly basis). The expenditure data is collected primarily via a self-
complete questionnaire, which has heavier respondent burden and so is prone to missing data. 
In the general sample, around a third of cases required imputed estimates. However, the 
response rates amongst retirees on individual items were very high across all four waves 
(almost 90 percent), and around 79 percent had complete expenditure data in each wave. 
Consequently, annualised original data was used, and the data items and response rates are 
detailed in Table A2 in Appendix A.  
Consumption expenditure was defined as non-durables expenditure, and includes food and 
beverages, tobacco, transport, fuel, heating and utilities, clothing, communication and 
healthcare expenses. This does not represent total consumption, with the following durable 
items excluded because they provide service flows in multiple periods: the purchase of 
insurance, vehicles, appliances and computers; education expenses; and repairs and 
maintenance to home and car. Further, by construction, the HILDA survey does not collect 
data on about 20 percent of total household expenditure (Wilkins et al., 2010). No single item 
accounts for this missing data, however an inspection of non-durable expenditure items in 
older households from the Household Expenditure Survey (Australian Bureau of Statistics, 
2011b) and the HILDA survey items suggests that the greatest omission is in recreational 
activities (e.g. gambling, sporting, and entertainment expenses), as well as miscellaneous 
expenses (e.g. accountant/legal fees, cash gifts). An analysis of the composition of total 
household expenditure as collected by the Australian Bureau of Statistic shows that 
recreational activities account for around 15 percent of these households’ expenditure, while 
miscellaneous items comprise almost 10 percent. 
Wilkins and Sun (2010) and Headey (2008) report that for the collected items, there is a good 
match between the Household Expenditure Survey and the HILDA survey in mean aggregate 
household expenditure, with less than 10 percent difference. Table 4 corroborates this result 
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for households where the reference person is over the age of 65 – across non-durable 
expenditure items collected in HILDA, the difference between mean totals in HILDA and the 
HES was 2.1 percent. In addition, the concordance between most expenditure items was 
within a band of +/-10%. The analysis which follows is based on non-durables expenditure 
comprising the eleven items in the table below because there is high concordance between the 
expenditure aggregates. Non-durables expenditure is the most appropriate proxy for the 
concept of consumption flows. It is important to go beyond food expenditures, as both 
moderate and extreme consumption smoothing actions might be neglected in the analysis if 
risk averse households seek to stabilise food expenditures at all costs. Together, these eleven 
items comprise 76.6 percent of total non-durables expenditure. Headey (2008) reports that the 
validly measured items account for 78.3 percent of the variance in total expenditure. 
Table 4. Comparison of HILDA and HES non-durable expenditure items: Households aged over 65 years, 
2010 
Item 
HILDA 
$pa 
%HILDA  
total HES $pa 
% HES 
total 
% difference 
(HILDA - 
HES) 
Groceries 7458 44.5 7376.2 43.1 1.1% 
Meals Eaten out 1603 9.6 1589.64 9.3 0.8% 
Alcohol 887 5.3 812.24 4.8 9.2% 
Tobacco 251 1.5 340.08 2.0 -26.2% 
Public transport and taxis 357 2.1 226.2 1.3 57.8% 
Motor vehicle fuel 1240 7.4 1434.16 8.4 -13.5% 
Clothing and footwear 
(men's and women's) 960 5.7 1123.72 6.6 -14.6% 
Telephone and internet 1312 7.8 1285.44 7.5 2.0% 
Health practitioner fees 871 5.2 750.36 4.4 16.1% 
Medicines and 
pharmaceuticals 482 2.9 821.6 4.8 -41.4% 
Electricity, gas and heating 1323 7.9 1337.96 7.8 -1.1% 
  
     Total 16742 
 
17098 
 
-2.1% 
Source: Australian Bureau of Statistics, Household Expenditure Survey cat.no.6530.0 (2011) 
 
The argument has been advanced earlier in this thesis that income and consumption are 
incomplete measures of welfare, both within a utilitarian framework and in other conceptions 
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of welfare. Additional subjective well-being indicators in this chapter measure the impact of 
the pension reforms on financial and overall well-being, as well as deprivation, and are 
compared to traditional measures of welfare. The subjective well-being measures are derived 
from responses to the following questions: 
 How satisfied or dissatisfied are you with your financial situation? (11-point scale: 
Totally dissatisfied to totally satisfied). 
 All things considered, how satisfied are you with your life? (11-point scale: Totally 
dissatisfied to totally satisfied). 
 Given your current needs and financial responsibilities, would you say that your 
family are 1) prosperous, 2) Very comfortable, 3) Reasonably comfortable, 4) Just 
getting along, 5) Poor, or 6) Very poor? 
For each of the subjective well-being variables, the outcomes have been recoded into 3-point 
categories and modelled using nonlinear regression models. For example, the 11-point scale 
of financial satisfaction has been recoded into the categories ‘Satisfied’, ‘Neutral’, and 
‘Dissatisfied’7. This circumvents the difficulty of interpreting changes in the well-being 
scales, and instead allows for estimation of how the pension reforms affected the probability 
of reporting financial satisfaction.  
The identification strategy detailed in the next section exploits the exogenous variation in the 
pension benefit rates by using a quasi-experimental difference-in-difference regression 
framework. The strategy compares changes in welfare outcomes of the single Age Pensioners 
(treatment group) to that of independent retirees not receiving the Age Pension (control 
group), before and after the pension increase (demarcated at October 20, 2009). The control 
group includes a range of retirees, including those who are too young to receive the Age 
                                                 
7 ‘Satisfied’ corresponds to values of 8 to 10 inclusive; ‘Dissatisfied’ corresponds to values of 0 to 2 inclusive.  
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Pension, those whose financial resources disqualified them from eligibility, and those who 
voluntarily did not apply for the Age Pension. The main concern is clearly the comparability 
of the two groups, with single Age Pensioners likely being very different to independent 
retirees in both observed and unobserved characteristics. The identification strategy detailed 
later seeks to overcome these differences in two ways – first, by controlling for observed 
differences, and second, by implementing a form of fixed-effects estimation which effectively 
differences away time-invariant unobserved effects.  
Possible observed differences between single Age Pensioners and independent retirees, and 
their values before and after the reform, are shown in Table 5.  
Table 5. Characteristics of the treatment and control groups 
Characteristic 
Independent retirees 
(Control) 
Single Age 
Pensioners 
(Treatment) 
Before After Before After 
Age 67.6 69.5 75.4 76.9 
Gender (Female) 61.5 61.6 72.2 71.5 
Metropolitan location 58.6 60.5 58.2 58.0 
Non-English speaking background 9.5 10.0 12.7 13.6 
Home ownership 91.9 93.1 72.5 70.1 
Single-person household 27.5 29.8 100.0 100.0 
Private income ($0,000s) 6.26 6.24 0.88 0.85 
Superannuation* 29.4 32.54 3.17 2.68 
Education level 
    Bachelor degree and higher 19.7 22.1 6.2 6.5 
At least Year 12 schooling 37.8 39.5 29.6 30.8 
Year 11 and below 42.5 38.4 64.2 62.7 
n 1427 1176 936 1021 
*Superannuation data was only collected in 2006 and 2010. The sample average values are reported here (2006 = ‘before’, 2010 = ‘after) 
 
The summary data shows the means of the pooled data for single Age Pensioners and 
independent retirees. Relative to independent retirees, single Age Pensioners are more likely 
to be older, female, be from a lower educational background, and are more likely to be from a 
non-English speaking background. Single Age Pensioners are also more likely to have 
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significantly lower incomes from private sources, substantially less superannuation wealth, 
and be less likely to own their home. These key differences between single Age Pensioners 
and independent retirees are controlled for in the analysis which follows. Note that the size of 
the treatment and control groups change due to individuals changing eligibility for the Age 
Pension, or changing household structure. The richness of control variables mitigates the 
potential impact of these compositional changes.  
 
3.3.1 Measuring poverty 
In addition to measuring improvements across the metrics of consumption and subjective 
well-being, changes in poverty rates are also investigated. Poverty measurement is based on a 
comparison of resources to needs, and there are many ways of defining resources, 
constructing thresholds, and aggregating results (Foster, 1998). There is a large, contested 
literature on poverty measurement, and it is not the purpose of this study to synthesise its 
developments (Citro et al., 1995; Foster, 1998; Ravallion, 1992). Consequently a range of 
absolute and relative benchmarks are used. Absolute poverty lines are based on a fixed living 
standard, and are most commonly defined as the cost of attaining a bundle of goods and 
services deemed as necessary to meet basic needs (Ravallion, 1992). They are fixed because 
the poverty line is typically calibrated using a household budget standard in some initial 
period, and only updated to reflect price changes, irrespective of whether the same procedure 
on current data would yield the same results (Foster, 1998; Citro & Michael, 1995). It does 
not account for rises in living standards, or changes in household spending patterns or policy 
settings. Absolute poverty lines are also criticised for being too narrow in focus, that even 
economic poverty should reflect the lack of resources required for an individual to fully 
participate in the relationships and customary behaviour expected within their society. In 
contrast, relative poverty lines start with some notion of a standard of living, and the poverty 
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line is defined as some proportion of this standard.  A relative poverty benchmark is 
considered more relevant for a developed economy, on the basis that individuals in wealthier 
countries need higher, and changing, incomes in order to fully participate in that society 
(Chen et al., 2001). It is typically defined as some proportion of mean or median income or 
consumption.  
The main income poverty standard is the widely-used Henderson poverty line, so named due 
to the outcome of the 1973 Commission of Inquiry into Poverty headed by Professor Ronald 
Henderson. This poverty line was initially set as the basic wage needed for a family of two 
adults and two children to meet the minimum requirements for the household to live in their 
community. This equated to $62.70 per week, or 56.5 percent of average weekly earnings 
(Johnson, 1987). This was extended to other household units, and has been updated quarterly 
ever since by the Institute of Applied Economic and Social Research at the University of 
Melbourne. The Henderson poverty line is a measure of relative income poverty, its values 
benchmarked to 56.5 percent of per capita disposable income, and adjusted using equivalence 
scales for different family units. These values are shown in Table 6 for the June quarters from 
2007 to 2011 for couple and single-person households where the head of the household is not 
working. Figures are shown separately before and after housing costs. 
Table 6. Henderson poverty line, 2007 - 2011 
 
Year 
Single person Couple 
Including housing $ 
per week 
Non-housing $ per 
week 
Including housing $ 
per week 
Non-housing $ per 
week 
2007 290.13 173.12 410.97 282.33 
2008 308.35 184.00 436.78 300.07 
2009 328.82 196.21 465.77 319.98 
2010 326.28 194.76 462.32 317.61 
2011 362.02 216.02 512.80 352.29 
Source: Melbourne Institute of Economic and Social Research (2014) 
 
It should be noted that there is no attempt to benchmark these housing costs to a realistic 
value; the after-housing benchmark is a proportion of the before-housing benchmark. An 
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inspection of the rental values paid by Age Pensioners receiving Rent Assistance welfare 
payments
8
, who would necessarily be living in basic housing, suggests that the Henderson 
poverty line housing costs underestimate true housing consumption (particularly for owner-
occupiers) – see Table 7. 
Table 7. Comparison of Henderson housing costs and rents paid by Rent Assistance recipients, 2007- 2011 
 
Source: Australian Bureau of Statistics (2008) 
 
Consequently, two relative income poverty variables are derived by setting a dummy variable 
to 1 if total disposable annual income is below the annualised Henderson poverty line, and 
zero otherwise. The two variables relate to poverty before and after housing costs; income 
after housing costs is calculated by subtracting direct housing outlays only (actual rent paid) 
from the before-housing income amount. 
The income data used to calculate relative income poverty relates to disposable income at the 
household level. Data on periodic income receipts is collected from each household member 
in the Person Questionnaire and, along with assumptions regarding tax treatment, used to 
impute annual household disposable income. The survey collects responses regarding all 
private sources of income (wages, investment income, private pensions) as well as public 
sources (all government pensions, predominantly the Age Pension in this sample). Where 
available, imputed values are used in place of missing responses. These imputed values are 
                                                 
8 Rent Assistance is a government transfer program which provides support for housing rental payments to individuals who receive other 
forms of government assistance including the Age Pension. As at March 2012, the maximum payment rates were $120.20 for a single, and 
$113.20 for a partnered individual, per fortnight. These payments are subject to market rental minimum and maximum thresholds. 
Year Henderson housing estimate Mean rent paid by Rent 
Assistance recipients on Age 
Pension   Single Couple 
2007 234.02 257.28 272 
2009 265.22 291.58 305 
2011 292 321.02 336 
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generated using ‘Nearest Neighbour’ regression and ‘Little and Su’ imputation methods, 
which take advantage of information from similar complete responses over all available years. 
There is one significant caveat with interpreting the income poverty results: while some 
income components are asked (and annualised) on a current basis (e.g. wages, government 
transfer payments), full income data is collected for the preceding financial year only.  
Therefore for interview dates in 2009 (conducted mostly in September and October), the 
effect of the pension increase is likely underestimated because income data reflects the 
financial year ending June 2008 only. A full description of the treatment of income items and 
imputation methods is available in Summerfield et al. (2012).  
Income, while it measures a household’s capacity to meet their set of needs, does not indicate 
the actual fulfilment of those needs. Consumption expenditure, which is less variable than 
income, can be smoothed over time, and takes into account a household’s saving/dissaving 
behaviour. These differences have been brought to bear in research on poverty outcomes, for 
example, Headey (2008) finds that poverty rates in Australia are much lower after accounting 
for consumption and wealth, as well as income levels.  Barrett et al. (2000) show that 
consumption is much more equal than gross or net income, and that consumption inequality 
has grown more slowly than income inequality in Australia. 
The first measure of consumption adequacy is defined as 50 percent of mean household 
consumption levels. This threshold is commonly used in studies of poverty rates (Atkinson, 
1991; O'Higgins et al., 1990). This relative consumption poverty measure recognises that 
poverty implicitly includes the costs of social inclusion and participation, which are difficult 
to capture using absolute measures. The national benchmark is derived from the Australian 
Bureau of Statistic’s Household Expenditure Survey (HES) for couple and single households, 
using non-durables expenditure items. 
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The outcome variable is defined by comparing HILDA consumption expenditure (as 
described in the previous section) to this nationally-representative benchmark. To produce a 
comparable benchmark, HES data on the eleven expenditure items in Table 8 were 
aggregated. The values used in measuring consumption poverty have been constructed by 
adjusting the 2009/10 figures by the Consumer Price Index. The HES also estimates models 
of net imputed rent using hedonic regression  models, which are used as estimates for housing 
consumption (Pink, 2012). The net imputed rent values are shown alongside the actual rent 
values paid by non-owner occupiers in Table 8 below. It should be observed that the imputed 
rent values in the HES for couples and singles are relatively similar, compared to notable 
differences in the actual rent values paid by these respective households.  
Table 8. Actual and imputed rent values, 2009-10 
Renters n 
Actual rent paid 
($weekly) 
Couple aged 65 and over 135 186 
Lone person aged 65 and over 334 121 
Owner occupiers n 
Imputed rent 
($weekly) 
Couple aged 65 and over 1407 311 
Lone person aged 65 and over 1398 276 
Source: Australian Bureau of Statistics (2008); Baetschmann et al. (2015); Frijters et al. (2004) 
 
Table 9 below shows these pre- and post-housing benchmark levels in 2009/10. The relative 
consumption poverty variables are defined as a dummy variable equal to one if consumption 
expenditure is below one-half of mean annual household expenditure, and zero otherwise. The 
analysis is conducted on both a before and after housing basis by adding imputed rent and 
housing expenses to the non-housing expenditure figure. 
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Table 9. Relative consumption poverty benchmark, 2009-10 
Household type 
50% of mean expenditure 
Incl. housing ($pa) Non-housing ($pa) 
Couple 20,683 11,508 
Single person 13,751 5,951 
Source: Australian Bureau of Statistics (2011b) 
 
A second measure of consumption adequacy represents absolute consumption poverty, and is 
benchmarked by budget standards set for older households. Budget standards start with a 
consideration of needs, then derive a relationship between needs and living standards by 
mapping needs into commodities (and services), and commodities into budgets (via costs and 
prices). Saunders et al. (1998, 2004) have estimated budget standards for a single 70 year old, 
and for a 70 year old couple. Both household types are assumed to own their homes outright, 
and housing costs relate only to direct insurance and other maintenance costs. It is therefore 
important to recognise that the budget standards do not estimate the value of housing 
consumption (or imputed rent) for home-owners, and the analysis that follows is conducted on 
a non-housing costs basis only. The low-cost budget standard is set such that “frugal and 
careful management of resources” is required, and while it is derived from a set of needs 
represented by a basket of goods and services, it approximates a standard of living at about 
one-half the median standard of living (Saunders, 2004:4). This is the selected benchmark for 
absolute consumption poverty. A separate budget standard, labelled ‘modest but adequate, 
corresponds to a median standard of living which affords “full opportunity to participate in 
contemporary Australian society” (Saunders, 2004:4).  
Table 10 shows that there is low concordance between median HILDA expenditure items and 
the ‘Modest but adequate’ budget standard, which approximates a median living standard. 
While the orders of relative magnitude are broadly similar, the budget standard notably 
attributes greater transport and healthcare needs compared to the actual expenditure captured 
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in the HILDA dataset. Saunders et al (1998) advise that budget standards are not designed to 
simply mimic observed expenditure patterns, which in part reflect household resource 
constraints; rather, normative budget standards form an “independent, needs-based benchmark 
for assessing the adequacy of incomes and living standards” (Saunders et al, 1998:444). 
Insofar as resource constraints may prevent households from purchasing items required to 
meet their needs, it is expected that budget standards would lie at the upper end of the actual 
expenditure distribution. This is borne out in a validation process of the budget standards 
using confidentialised unit-record HES data (Saunders et al, 1998: 462). For the purposes of 
this study, absolute consumption poverty is only one of a number of poverty measures used in 
this study, and its point of difference is valuable for providing different perspectives of 
poverty. 
Table 10. Comparison of Budget Standard and HILDA expenditure items, 2011 
Modest but adequate 
budget standard items 
(MBA) 
HILDA items 
Single Couples 
MBA 
standard 
HILDA 
Median 
MBA 
standard 
HILDA 
Median 
Energy Electricity, gas and heating 767 866 915 1200 
Food Groceries 
5548 5996 10527 9725 Personal Care Meals Eaten out 
  Alcohol 
Clothing and footwear Clothing and footwear 765 600 1319 1590 
Transport Motor vehicle fuel 
3971 600 4015 1320 
  Public transport and taxis 
Healthcare Health practitioner fees 
749 477 1411 900 
  
Medicines and 
pharmaceuticals 
Total ex housing Total ex housing 11051 8062 16775 13835 
Source: Saunders et al. (2004) 
 
The budget standards in September 2011 for single person and couple households are shown 
in Table 11. The values used in this study have been calculated by inflating the 2003 values at 
the component indexes of the Consumer Price Index. 
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The absolute consumption poverty outcome variable is defined as a dummy variable equal to 
one if consumption expenditure (as described in the previous section) was below the low-cost 
budget standard, and zero otherwise. Expenditure on leisure, telephone and tobacco has been 
excluded from calculations to better make like-for-like comparisons (tobacco is excluded 
from the budget standard; and telephone charges cannot be separated from the budget 
standard’s household services category, which is dominated by durables expenditure such as 
appliances). Note that analysis has only been conducted on an after-housing basis, as the 
budget standards do not impute a housing consumption value. 
Table 11. Low-cost budget standard, reference person aged 70, September 2011  
Household type 
After housing 
($pa) 
Couple 13,329 
Single person 8,539 
Source: Saunders et al. (2004). Excludes expenditure on housing, leisure, tobacco and household durables. 
 
3.4 Empirical Strategy 
Viewed through the lens of life-cycle theory, the 19.5 percent increase in the single-person 
Age Pension rate can be seen as an equivalent proportional increase in permanent income or 
lifetime wealth. Focusing on existing retirees, the key prediction from a simple life-cycle 
model is that consumption in each period rises by the annuity value of this increase. The 
following sections seek to test this prediction, and compare it to other measures of retiree 
welfare.  
Understanding the effects of public pension programs on the economic behaviour of 
households has important implications for the design of these programs, but has been 
challenged by the lack of complete and reliable data required to identify a causal relationship 
between social security and changes in retirement behaviour. This study adopts a quasi-
natural experimental approach, which is characterised by the examination of outcome 
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measures for observations in treatment and comparison groups which are not randomly 
assigned (Meyer, 1995). Such an approach is most appropriate where there is an exogenous 
source of variation in the explanatory variables determining treatment assignment; it is 
particularly useful where estimates might otherwise be biased due to endogeneity arising from 
omitted variables or selection bias. The difference-in-difference (DiD) estimator is one such 
model which compares the treatment group to an untreated control group, before and after 
treatment. In this case, the ‘treatment’ refers to the once-off increase in the Age Pension rate 
to single person households. The treatment group is thus single Age Pensioners, and the 
control group comprises independent retirees not receiving the Age Pension.  
The DiD model has been used widely in areas as diverse as labour economics, psychology, 
public health and education, most commonly to estimate the mean effects of specific policy 
interventions (Blundell et al., 2009; Blundell et al., 1999; Cook et al., 1994; Imbens et al., 
2009; Shadish et al., 2009). A prominent example with respect to pension reforms was 
conducted by Krueger et al. (1992), who exploited US reforms which saw the public pension 
wealth of individuals drop significantly and unexpectedly depending on whether they were 
born before or after 1917. The DiD model has also been used more recently to assess pension 
reforms in Italy, Chile, and Australia (Atalay et al., 2015; Attanasio et al., 2003a; Attanasio et 
al., 2011). Attanasio and Brugiavini (2003) find that reforms reducing the generosity of the 
Italian pension system resulted in higher private savings rates. Attanasio et al (2011) analysed 
the introduction of a flat-rate non-contributory pension and a supplemental payment to private 
pensions in Chile, both designed to address poor income replacement rates particularly 
amongst women and the self-employed. Atalay and Barrett (2015) analyse the impact of 
female pension eligibility age increases in Australia on female labour supply and the 
propensity to participate in the alternative disability pension program.  
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The DiD design is favourable when the untreated group has a similar before-and-after 
distribution of outcomes close to that of the treatment group before treatment. The goals of a 
good quasi-experimental research design then are to identify an exogenous source of variation 
in the key explanatory variables, to find control groups which are comparable, and to probe 
the validity of the hypotheses under test (Meyer, 1995).  In the case of establishing the effects 
of the Age Pension on well-being, generally there are a number of potential sources of 
variation: 1) differences in earnings histories determining benefits, 2) state or regional level 
differences, or 3) changes in benefit schedules over time. The former two do not apply in 
Australia (the pension is a national, virtually universal program unlinked to past labour 
market attachment), and are unlikely to be exogenous as the variables for which there is 
variation may have independent effects on well-being, or may proxy for unobserved variables. 
This study focuses solely on the third source of variation.  
The basic DiD model can be characterised by a regression model of outcome yi as follows: 
𝑦𝑖 = 𝛼 + 𝛼1𝑑𝑡 + 𝛼2𝑑𝑗 + 𝛽. 𝑇𝑅𝐸𝐴𝑇𝑖 + 𝜀𝑖    (1) 
Where i indexes the individual, j indexes the treatment group (j=1 if single Age Pensioner; 0 
if independent retiree), t indexes the years (t=1 if post reform; 0 otherwise). The TREAT term 
is a dummy indexing the treatment group in the ‘after’ period (TREAT=1 if j=1 and t=1; 0 
otherwise), and is an interaction term on the dummies dj and dt. The coefficients on dummy 
variables dt and dj represent fixed time effects and fixed group effects, respectively. These 
fixed effects control for time-series changes in well-being in the absence of reform (α1), and 
time-invariant characteristics of the treatment group (α2). The effect of the pension reform is 
captured by the coefficient on TREAT (β).  
It can be easily shown that the following identity holds (Angrist et al., 2009): 
𝛽 = [𝐸(𝑦𝑖|𝑗 = 1, 𝑡 = 1) − 𝐸(𝑦𝑖|𝑗 = 1, 𝑡 = 0)] − [𝐸(𝑦𝑖|𝑗 = 0, 𝑡 = 1) − 𝐸(𝑦𝑖|𝑗 = 0, 𝑡 = 0)] 
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Or more simply, 
𝛽 = (?̅?1
1 − ?̅?0
1) − (?̅?1
0 − ?̅?0
0)     (2) 
Where the superscript denotes the group, and the subscript denotes the time period, and the 
bar indicates the average over i (Meyer, 1995). For the Australian pension reform, this can be 
interpreted as the change in average consumption (or subjective well-being) amongst 
independent retirees, compared to the change in average consumption in single Age Pensioner 
households. The difference is attributed to the treatment effect (β).  
Based on these calculations, Angrist and Pischke (2009) show that the basic difference-in-
difference model is a form of fixed effects estimation which differences away individual-
level, time-invariant unobserved factors. Addressing these unobserved effects, as well as 
controlling for observed differences in the extended model below, are important attributes of 
the identification strategy, as the comparability of single Age Pensioners and independent 
retirees is critical to the analysis. The study focuses on an extended approach, based on the 
following OLS regression difference-in-difference model (Angrist & Pischke, 2002): 
𝑦𝑖 = 𝛼 + 𝜷𝟏𝑿𝒊 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + 𝛽4𝑇𝑅𝐸𝐴𝑇𝑖 + 𝜀𝑖    (3) 
The inclusion of the vector X controls for observed differences between the treatment and 
control group, as described earlier in Table 5. The specification assumes that, controlling for 
these differences, time effects are common across single Age Pensioner and independent 
retiree households, and that the post-reform differences between the two groups are explained 
by the reform. The key identifying assumption for the model is that welfare trends would be 
the same for both types of household in the absence of the reform.  
The specification in equation (3) is used to model changes in the logarithm of consumption 
expenditure, before and after housing. The model for subjective well-being, however, differs 
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because responses are observed outcomes on an innately unobservable phenomena. It is 
assumed then that an individual’s well-being w* lies on a latent, continuous scale. We observe 
instead wit, which censors w* into two observed categories (1=satisfied; 0 otherwise). The 
model for financial, and life, satisfaction can consequently be specified as follows: 
 𝑤𝑖
∗ = 𝛼 + 𝜷𝟏𝑿𝒊 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + 𝛽4𝑇𝑅𝐸𝐴𝑇𝑖 + 𝜀𝑖    (4) 
Equation (4) is estimated within a binary probit framework, where wi=1 if wi*>0. The 
probability of observing wi=1 (that is of an individual reporting financial or life satisfaction) 
is given as follows: 
𝑃(𝑤𝑖 = 1|𝑿, 𝑑𝑡 , 𝑑𝑗) = 𝑃(𝑤𝑖𝑡
∗ > 0) =  Φ(𝛼 + 𝜷𝟏𝑿𝒊 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + 𝛽4𝑇𝑅𝐸𝐴𝑇𝑖) (5) 
The marginal effects of interaction terms in nonlinear models do not follow the same intuition 
as for linear models. To see this, assume that the conditional mean of the dependent variable 
with interaction effects between variables x1 and x2 is given as follows: 
𝐸[𝑦|𝑥1, 𝑥2, 𝑿] =  Φ(𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽12𝑥1𝑥2 + 𝑿𝜷) = Φ(𝑢) 
Ai et al. (2003) and Norton et al. (2004) show that the partial effect of the interaction term 
(when both x1 and x2 are continuous) is the following double derivative:   
𝑑2Φ(𝑢)
𝑑𝑥1𝑥2
= {𝛽12 − (𝛽1 + 𝛽12𝑥2)(𝛽2 + 𝛽12𝑥1)𝑢}. φ(𝑢) 
This differs significantly from simply taking the marginal effect of the interaction term, 
𝑑Φ(𝑢)
𝑑𝑥1𝑥2
= 𝛽12. 𝜙(𝑢). When the two variables are binary (as it is here when estimating the treatment 
effect), the partial effect is given by the double difference as follows: 
∆2𝐸[𝑦|𝑥1, 𝑥2, 𝑿]
∆𝑥1∆𝑥2
= Φ(𝛽1 + 𝛽2 + 𝛽12 + 𝑿𝜷) − Φ(𝛽1 + 𝑿𝜷) − Φ(𝛽2 + 𝑿𝜷) + Φ(𝑿𝜷) 
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Consequently, these figures must be calculated separately from those provided in standard 
statistical package output, which compute the marginal effects incorrectly (Ai and Norton, 
2003). 
The same nonlinear approach is also used to model changes in poverty. Taking the binary 
outcome variables described in section 3.3.1 denoting whether an individual is currently 
living in poverty, the effect of the pension reform on poverty is modelled with the following 
probit specification: 
𝑃(𝑌𝑖 = 1|𝑿, 𝑑𝑡 , 𝑑𝑗) =  Φ(𝛼 + 𝜷𝟏𝑿𝒊 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + 𝛽4𝑇𝑅𝐸𝐴𝑇𝑖)  (6) 
Here, 𝑌𝑖 denotes whether an individual is currently living in poverty (Yi = 1 if individual i is 
below the poverty line, 0 otherwise), using a range of poverty benchmarks. As with the 
models of well-being, the effect of the pension reform is measured by the average partial 
effect on the interaction term TREAT. 
The statistical inference process has been enhanced by the use of two-way clustered standard 
errors throughout the presentation of regression results. This allows for correlation in the 
sample between multiple observations on the same individual, as well as on the same 
household. Failure to account for this two-way correlation can lead to underestimation of 
standard errors, and overestimation of statistical significance (Cameron et al., 2006; Petersen, 
2005).  
3.4.1 Estimating housing consumption 
As Table 5 indicated, around 73 percent of single Age Pensioner households, and over 90 
percent of independent retiree households own their home. For these home-owners, housing 
expenditures are unlikely to represent the consumption flow received from their 
accommodation. Only a small proportion of the sample provided responses relating to the 
value of housing consumption, namely those making rental payments. There are significant 
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theoretical and empirical challenges to measuring housing consumption for owner-occupiers 
(Norris et al., 2013; Yates, 1981), but imputed rent is usually calculated using an OLS 
regression model. Norris and Pendakur (2013) argue that there are significant differences 
between renters and owner-occupiers, and that even after controlling for explanatory 
variables, owners are more likely to live in higher quality housing. Following this principle, 
imputed rents have been estimated for the broader sample using a two-step Heckman selection 
model on a sample of 2115 observations of retirees who made rental payments. The model 
can be specified as follows: 
𝑅𝑒𝑛𝑡𝑒𝑟𝑖 = 1[𝜹𝒁𝒊 +  𝑢𝑖 > 0]      (7) 
𝑅𝑒𝑛𝑡𝑖 = 𝑿𝜷 + 𝑣𝑖      (8) 
Equation (7) is an indicator function determining who is a renter, and is based on a vector Z of 
demographic attributes. The explanatory vector comprises variables relevant to the decision to 
rent. This includes variables reflecting the relative cost of renting or purchasing: average 
standard variable mortgage rates
9
, an index of state-based capital city residential property 
prices
10
, state of residence, and metropolitan or regional location. Other measures relate to the 
liquidity constraints and preferences of each household – these include household structure 
(couple or single), total income, age, gender, language background, level of education, and 
personality controls. These instruments have been informed by studies by Norris & Pendakur 
(2013) and Baxter et al. (2004). Following the suggestion of Maddala (1986), exclusionary 
restrictions were placed around the regressors in equation (7). Maddala (1986) argued that at 
least one regressor which appears in the reduced form equation (7) should be omitted from the 
structural equation (8) in order for the parameters to be identified. From the explanatory 
                                                 
9 Source: Reserve Bank of Australia (2015) 
10 Source: Australian Bureau of Statistics (2014) 
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vector Z, the house price index, mortgage rates, gender, education level, language background 
and personality variables were used as exclusion restrictions to identify the second-stage 
structural equation. The sample Wald statistic on the exclusion of these seven variables was 
60.48, indicating that these instruments were informative on the decision to rent.  
Equation (8) is only observed for renting retirees, and the main predictors of their housing 
consumption relate to the location of residence (state and metropolitan/regional location), the 
dwelling type (unit/flat, semi-detached, or separate house), number of bedrooms, and 
household type (single/couple/other). Interactions between household type and the property’s 
physical attributes were also included. The vector X represents additional demographic 
controls including income, household structure and age. Importantly, it is assumed that (ui ,vi) 
are independent of Z, that E(ui|vi)= γ.vi, and that the error terms ui and vi follow a bivariate 
normal distribution (Wooldridge, 2010). 
Expected (imputed) rent can be estimated based on the following relationship: 
𝐸($𝑅𝑒𝑛𝑡𝑖|𝑿, 𝑅𝑒𝑛𝑡𝑒𝑟 = 1) = 𝑿𝜷 + 𝐸(𝑣𝑖|𝛿𝑍𝑖 +  𝑢𝑖 > 0) = 𝑿𝜷 + 𝛾. 𝐸(𝑢𝑖|𝑢𝑖 > −𝛿𝑍𝑖)  
The 𝐸(𝑢𝑖|𝑢𝑖 > −𝛿𝑍𝑖) term is known as the inverse Mills ratio, and can be defined as: 
𝐸(𝑢𝑖|𝑢𝑖 > −𝛿𝑍𝑖) = 𝜆𝑖 =
𝜙(𝛿𝑍𝑖)
Ф(𝛿𝑍𝑖)
 
The inverse Mills ratio for owner-occupiers is defined as 𝜆𝑖 =
𝜙(−𝛿𝑍𝑖)
Ф(−𝛿𝑍𝑖)
.  
The first stage of the selection-adjusted model then involves using a probit model on the full 
sample to estimate equation (7), and obtain estimates for the inverse Mills ratios for each 
individual. In the second stage, consistent estimators of the β and γ coefficients can be 
produced by running the following OLS regression model on the selected sample of renters: 
$𝑅𝑒𝑛𝑡𝑖 = 𝑿𝜷 + 𝛾. 𝜆𝑖     (9) 
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Standard methods take imputed rent to be the conditional mean of rent based on equation (9), 
using estimated values of all model parameters (Norris & Pendakur, 2013).  
Table 12 shows the distribution of the imputed monthly rent estimates using this process, as 
well as the effect of the selection correction. The first thing to note is that there is a good 
match between estimated and reported mean rent values for renters. Second, the imputed rents 
indicate that, as expected, housing consumption amongst home owners is significantly higher 
than that amongst renters. This reflects the fact that renters are more likely to be in flats 
(instead of separate houses), with fewer bedrooms, and are more likely to be single and 
financially constrained. Finally, the effect of the selection correction is to increase the value 
of imputed rent for home owners (by about $50 monthly at the mean). While this may not 
seem economically significant, it may be important for poverty analysis, and so in the results 
which follow, selection-corrected imputed rent values are used to create the housing 
consumption variable. 
Table 12. Distribution of imputed monthly rent estimates 
  Mean 
25th 
percentile Median 
75th 
percentile n 
OLS estimates 
     Non-renter 962 709 869 1077 6658 
Renter 730 547 659 841 1144 
      Selection model estimates 
     Non-renter 1010 732 913 1189 5549 
Renter 725 535 665 847 855 
      Reported values 
     Renter 728 374 621 900 1117 
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3.5 Results  
3.5.1 Impact on consumption 
Before presenting the DiD regression model results, kernel density plots are shown to provide 
an overview of the distributional changes in consumption following the pension reforms. 
Kernel density plots depict a non-parametric density estimator, and are an extension of the 
simple concept of a frequency histogram. Whereas a histogram reflects an equally-weighted 
step-function, kernel density estimators use a weighting function (the kernel function) to reach 
smoother estimates (Cameron et al., 2009). The estimator adopts the Epanechnikov kernel 
function (which minimises the mean-squared integrated error of the estimator), and the 
Silverman estimate for optimal bandwidth.  
Figures 1 and 2 show the kernel density plots for total income for single Age Pensioners and 
independent retirees, bearing in mind that the plots represent changes in financial year, rather 
than current, income. The grey and black lines refer to the distribution before and after the 
pension reform, respectively.  The plots show that income increased significantly more for 
single Age Pensioners over the period than for independent retirees, particularly concentrated 
at the lower end of the income distribution. 
Figure 1. Income, single Age Pensioners  
 
Figure 2. Income, independent retirees  
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Figures 3 and 4 show the density plots for consumption expenditure including the costs of 
housing, for single Age Pensioners and independent retirees respectively. The kernel density 
plots in Figures 5 and 6 show consumption after housing costs are subtracted. These latter 
four plots each show that the shifts in consumption were less evident than the density 
estimates for the income variable. This reflects the lesser variability in consumption 
expenditures, which can be smoothed over time through the savings and dissavings of 
households, as well as the substantial benefits conferred to retirees through high rates of home 
ownership. 
Figure 3. Total consumption, single Age 
Pensioners 
 
Figure 4. Total consumption, independent 
retirees 
 
Figure 5. Non-housing consumption, single Age 
Pensioners 
 
 
Figure 6. Non-housing consumption, 
independent retirees 
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While these kernel density plots provide an overview of how income and consumption 
changed in response to the pension reforms, they do not control for the effect of the passage 
of time on these variables, nor observed differences between the two groups. In the next stage, 
a regression DiD model is used to control for both time and group effects. 
The basic DiD model compares the changes in the sample outcome variables between the 
control and treatment group (controlling for time and group effects only). These sample 
outcome values are set out in Table 13.  
Table 13. Comparison of changes in sample outcomes between control and treatment groups 
Outcome variable 
Independent retirees 
(Control) 
Single Age Pensioners 
(Treatment) 
Before After Before After 
Total income 1.60 1.63 0.63 0.73 
Consumption expenditure (non-housing) 9.84 9.86 9.23 9.30 
Consumption expenditure (incl. housing) 10.41 10.43 9.83 9.88 
Satisfaction with financial situation 
    Satisified 59.9 63.6 40.6 44.7 
Neutral 37.3 34.8 53.0 52.1 
Dissatisfied 2.7 1.6 6.4 3.3 
Satisfaction with life overall 
    Satisified 77.8 76.9 72.5 70.8 
Neutral 21.7 22.2 26.7 28.3 
Dissatisfied 0.5 0.9 0.9 1.0 
Self rated prosperity 
    Prosperous / Very comfortable 24.6 29.1 4.7 5.4 
Getting by / Reasonably 
comfortable 73.9 69.4 87.9 90.5 
Poor /  Very poor 1.5 1.5 7.3 4.1 
 
The main finding of the basic DiD model was that, across the various measures, the treatment 
effects returned small and statistically insignificant results, and the full results are not reported 
here. By way of example however, the mean logarithm of income, for example, increased by 
7 percent for single Age Pensioners (from 0.63 to 0.73), compared to 3 percent for 
independent retirees (from 1.60 to 1.63). The difference of 4 percent represents the treatment 
effect in the basic model. With respect to the subjective well-being outcome variables, while 
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there was no significant treatment effect, the figures suggests that there is a significant group 
effect. That is, single Age Pensioners are much less likely to report being satisfied with their 
financial and overall situation, or feeling prosperous.  
The basic DiD model assumes that there are no systematic differences between the treatment 
and control groups which could explain changes in well-being pre and post reform. As Table 
5 showed previously however, there are strong observed differences between single Age 
Pensioners and independent retiree households which should be accounted for before drawing 
conclusions about the size of the treatment effect on single retirees.  
The effect of the pension reform on consumption expenditure, controlling for these 
differences, is shown in Table 14.  After accounting for significant time and group effects, as 
well as observed differences between single Age Pensioners and independent retirees, a 
statistically and economically significant treatment effects exists: the reform raised non-
housing consumption by a statistically significant 6 percent. Non-housing consumption levels 
were lower amongst those with lower education levels by around 19 percent, when compared 
to degree graduates. Home ownership significantly lifted consumption – retired homeowners 
were likely to have 15 percent higher consumption than non-homeowners
11
. These two 
attributes were noted as systematic differences between independent retirees and single Age 
Pensioners, and are particularly important controls.  
The change in total consumption (inclusive of housing consumption) was more moderate, 
increasing by a weakly significant 4 percent. This can be interpreted as showing that, because 
housing consumption comprises a large proportion of total consumption amongst a cohort 
                                                 
11 It is possible that homeownership status is an endogenous variable, being correlated with other regressors (for example, other wealth and 
level of education). The models were estimated with and without the homeownership status variable, and the coefficients were very similar 
in terms of magnitude and statistical significance.   
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which has very high rates of home ownership, the impact of the pension increase on total 
consumption is proportionately smaller. It is also possible that, since housing consumption is 
not observed for most retirees, the results are sensitive to different specifications of the 
housing consumption model. The focus of the remaining analysis is therefore on the effect on 
non-housing, rather than total, consumption expenditure, for two reasons. First, non-housing 
expenditure is the most direct channel for pension benefit changes to affect welfare, and 
second, these estimates are not sensitive to the specification of the housing consumption 
model. As noted above, the effect on non-housing consumption was significant and large.  
There are certain concerns about the identification strategy, in particular, the comparability of 
the treatment and control groups, and also, that selection on the incomes of the control group 
(high income earners ineligible to receive the Age Pension) might induce a bias in the 
estimates. A series of robustness checks relating to model specification are detailed later, 
which show that these results are robust to the testing of different control groups, as well as to 
endogenous sample selection on income in the chosen control group.  
Table 14. Effect of pension reform on logarithm of consumption expenditure 
  Total consumption   Non-housing Consumption 
Estimate Std. Error 
 
Estimate Std. Error 
Effect of pension reform 0.04* (0.02) 
 
0.06** (0.03) 
Time effect 0.02 (0.01) 
 
0.02 (0.02) 
Group effect - single retiree -0.09*** (0.03) 
 
-0.07* (0.04) 
Controls for observed differences   
    Age 0.003** (0.001) 
 
-0.01*** (0.002) 
Gender (Female) 0.03 (0.02) 
 
0.04 (0.03) 
Non-English speaking 
background 0.05 (0.03) 
 
0.10** (0.04) 
Year 11 education and below -0.12*** (0.03) 
 
-0.19*** (0.04) 
Private income ($0,000s) 0.03*** (0.00) 
 
0.02*** (0.00) 
Home ownership 0.14*** (0.03) 
 
0.15*** (0.04) 
Superannuation ($0,000s) 0.0004** (0.0002)   0.0009*** (0.0003) 
n 2897 
 
3389 
Adjusted R-squared 0.612   0.395 
Two-way cluster-adjusted standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. 
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3.5.2 Distributional impacts 
The consumption expenditure results show that the pension increase generated a meaningful 
change in welfare averaged across the intended beneficiaries of the reform. Given that it is the 
mandate of the public pension program to support old age financial security, and also given 
that future reforms are likely to involve increased targeting of benefits towards the more 
needy, it is instructive to also consider the distributional impacts of the reform. By extending 
the DiD approach, it is possible to compare the effects of the pension increase on each income 
tertile, at thresholds generated within the sample
12
. The policy effect on consumption 
expenditure is estimated as the coefficients 𝛾𝑞 (q= 1, 2, 3) on a three-way interaction term 
between group, time and tertile effects, in a model specified as follows: 
𝑦𝑖𝑡 = 𝛼 + 𝜷𝟏𝑿𝒊𝒕 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + ∑ 𝛽𝑞𝑑𝑞
5
𝑞=1 + ∑ 𝛾𝑞𝑑𝑞 . 𝑑𝑡 . 𝑑𝑗
5
𝑞=1 + 𝜀𝑖𝑡   (10) 
Group and time effects are represented by the dummy variables dj and dt, as before. In this 
extension, dq is a categorical variable denoting an individual’s income tertile (1=poorest, 
3=richest).  The policy effect captured by the parameters 𝛾𝑞 (q= 1, 2, 3), representing the 
variation in consumption expenditure specific to single Age Pensioners in each tertile 
(compared to independent retirees generally), in the period after the reform (compared to the 
years prior). The parameters βq (q=1,3) capture changes specific to each tertile, relative to the 
middle tertile.  
Equation (10) is used to model consumption expenditure outcomes. In addition, two 
subjective outcome measures are included – first, the measure of financial satisfaction used 
                                                 
12 Tertiles have been used rather than finer groupings (e.g. deciles or quintiles) to maximise sample size within each cell. Equivalised income 
tertiles have been derived using the Australian Bureau of Statistics equivalence scale, whereby total household income is divided by an 
equivalence factor. This equivalence factor is built up by allocating points to each person in a household. The first adult is assigned 1 point, 
and each additional adult receives 0.5 points. In this sample of retirees, 60 percent are in couple-households (1.5 points equivalence factor) 
and a further 35 percent are in single-person households (1 point). The balance, mostly group households, are assumed to also have 2 adults 
present. Equivalised income provides a measure of economic resources available to each household member, taking into account the 
economies of scale which arise from living together.  
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earlier, as well as a self-rated measure of deprivation is included as a subjective indicator of 
hardship. This latter outcome measure is a retiree’s response to the following question: Given 
your current needs and financial responsibilities, would you say that your family are: 
Prosperous, Very comfortable, Reasonably comfortable, Just getting along, Poor, or Very 
poor? The outcome variable is set as a binary indicator, equal to 1 if the response was poor, or 
very poor, and equal to zero otherwise. A linear probability model (LPM) is used to model 
subjective deprivation, specified as follows: 
𝑃(𝑦𝑖|𝑿, 𝑑𝑡 , 𝑑𝑗) = 𝛼 + 𝜷𝟏𝑿𝒊𝒕 + 𝛽2𝑑𝑡 + 𝛽3𝑑𝑗 + ∑ 𝛽𝑞𝑑𝑞
5
𝑞=1 + ∑ 𝛾𝑞𝑑𝑞 . 𝑑𝑡 . 𝑑𝑗
5
𝑞=1 + 𝜀𝑖𝑡  (11) 
The interpretation of (11) is similar to that of equation (10), except that the coefficients can be 
interpreted as partial effects. Here, the coefficients 𝛾𝑞  can be interpreted as the partial effect 
of the pension increase on the probability of subjective poverty in each income tertile. A long 
cited problem with the LPM model is that it implies that a unit change in regressor xj 
increases the probability of feeling poor by the same amount regardless of the initial value of 
xj, potentially driving the probability outside the range [0, 1]. Wooldridge (2010) states 
however that the LPM model is effective for the purposes of evaluating partial effects 
averaged across the distribution of x. Estimates from a linear probability model are consistent, 
and also more transparent than partial effects on a three-way interaction term in a nonlinear 
model.  
The estimated 𝛾𝑞 parameters from the regression analysis are shown in Table 15. They 
indicate that the positive effects of the pension reform on the logarithm of consumption 
expenditure were concentrated in the lower part of the income distribution. In particular, after-
housing consumption was 9 percent higher in the lowest tertile of single Age Pensioners, 
while total consumption was 7 percent higher (compared to independent retirees). These were 
significantly larger effects than were found at the average across the sample.  
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Table 15. Effect of pension increase on welfare by income tertile 
  Total consumption   
Non-housing 
Consumption   
Financial 
satisfaction   
Subjective  
deprivation 
Estimate 
Std. 
Error   Estimate 
Std. 
Error   Estimate 
Std. 
Error   Estimate 
Std. 
Error 
Effect of  reform 
           Tertile 1 0.07** (0.03) 
 
0.09** (0.04) 
 
-0.01 (0.03) 
 
-0.04** (0.03) 
Tertile 2 0.02 (0.03) 
 
0.04 (0.05) 
 
0.17*** (0.04) 
 
-0.06*** (0.04) 
Tertile 3 0.03 (0.04) 
 
0.07 (0.05) 
 
-0.14*** (0.05) 
 
0.01 (0.05) 
Time effect 0.01 (0.01) 
 
0.02 (0.02) 
 
0.01 (0.02) 
 
0.01 (0.02) 
Group effect - single 
Age Pensioners -0.03 (0.03)   -0.02 (0.04)   -0.13*** (0.03)   0.03* (0.03) 
n 2897 
 
3389 
 
4467 
 
3123 
Adjusted R-squared 0.5950   0.41   0.107   0.045 
Two-way cluster-adjusted standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. 
 
The subjective poverty measures generally showed different results, namely that despite 
objective improvements in the material welfare of the poorest pension recipients, the middle 
income pensioners reported greater financial satisfaction, while both the bottom and middle 
income pensioners felt less deprived. The two measures highlight different underlying welfare 
constructs: the absence of hardship (which is the focus of the subjective deprivation question), 
versus the presence of financial well-being (expressed via the satisfaction measure) – the 
difference in how the two measures responded to the pension increase showed that they are 
not necessarily the same. For example, those in the bottom tertile were 4 percent less likely to 
report feeling poor, however there was no improvement in their probability of feeling satisfied 
with their financial situation, suggesting that financial well-being is more than simply the 
absence of hardship. 
For single Age Pensioners in the lowest income tertile however, the impact of the pension 
increase across consumption expenditure and subjective deprivation were aligned, providing 
evidence that the reforms did indeed increase the safety net for the intended beneficiaries. Life 
cycle models predict that these improvements in consumption expenditure will extend into 
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future periods, whereas improvements in subjective well-being may decay over time as 
individuals adapt to their new material circumstances. 
The following analysis considers the effect of the pension reform on other widely used 
measures of distributional welfare – poverty rates. Three measures of poverty are used in the 
analysis: relative income poverty, absolute consumption poverty, and relative consumption 
poverty. Outcome variables were derived based on whether an individual’s total income or 
consumption expenditure fell below the poverty lines as designated by each measure as 
discussed in section 3.3.1. 
Table 16 shows that studies using different methods of poverty measurement have yielded a 
range of poverty rate estimates for older Australian households.  
Table 16. Poverty rates among older households in Australia 
Source Data year Benchmark Estimated 
poverty rate 
before housing 
Estimated 
poverty rate 
after housing 
1975 Henderson Inquiry into 
Poverty 
1975 Henderson poverty line 24 8 
(a)
 
Whiteford et al. (1995) 1986 50% mean income 30 4.9 
(a)
 
Ritkallio (2003) 1994 50% of mean income 29 7 
(a)
 
Yates et al. (2010) 2004 50% of median income 19.9 17.2 
(b)
 
Headey (2008) 2006 60% of median income+ 
60% of median 
consumption + net worth < 
$200,000 
 
7.3 
(a)
 
(a) Housing costs estimated using imputed rent values 
(b) Housing costs included as direct costs only 
 
From the above, it is clear that an important aspect for the analysis that follows is housing 
tenure. Home ownership has long been recognised as critical to post-retirement living 
standards. The trade-off between home-ownership and welfare has been argued by Castles 
(1998), who suggest that where home-ownership rates are high, the need for high pensions is 
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diminished (or according to Kemeny (1977), low pensions force households to make private 
provision for old age). Many studies indeed show that home ownership shields older persons 
from poverty (Dewilde et al., 2008; Frick et al., 2003; Ritkallio, 2003; Whiteford et al., 1995). 
Income levels amongst older Australians are low by international standards, however unlike 
most developed nations, rates of home ownership have traditionally been high at over 80 
percent (Ritakallio, 2003; Yates & Bradbury, 2010). Although after-housing poverty rates are 
consequently substantially lower, this phenomenon highlights the difficulties faced by those 
who miss out on home-ownership. Yates and Bradbury (2010) show that indeed, older non-
homeowners are far more prone to poverty, and that government support in the form of Rent 
Assistance or social housing is inadequate. The analysis that follows is undertaken on a 
before-and-after-housing basis. 
Different sample poverty rates were generated by these procedures and are shown in Table 17. 
The most notable observation is that the changes in poverty rates amongst single Age 
Pensioners were favourable compared to independent retirees, with drops in all poverty rates 
except relative consumption poverty (including housing). 
Table 17. Sample poverty rates 
Poverty measure Household type Before After Change 
          
Relative income poverty including housing 
Independent retirees 11.4 12.0 0.6 
Single Age Pensioners 45.1 33.4 -11.7 
Relative income poverty after housing 
Independent retirees 6.0 6.2 0.2 
Single Age Pensioners 12.3 11.6 -0.6 
Absolute consumption poverty after housing 
Independent retirees 18.7 19.1 0.4 
Single Age Pensioners 42.7 40.2 -2.6 
Relative consumption poverty including housing 
Independent retirees 4.3 4.9 0.6 
Single Age Pensioners 14.2 15.8 1.6 
Relative consumption poverty after housing 
Independent retirees 7.6 8.6 1.0 
Single Age Pensioners 10.8 10.0 -0.8 
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Rates of relative income poverty including direct housing costs (rent and maintenance only) 
were much higher for single Age Pensioner households compared to independent retirees. 
These figures however ignore the housing benefit received by the majority of retirees who are 
owner-occupiers without explicit income needs for shelter. After subtracting direct housing 
costs, these income poverty rates fell significantly for both groups, although the poverty rate 
amongst single pensioners remained about double that of independent retirees. This indicative 
data does strongly corroborate existing research which shows that poverty rates for retirees 
who do not own their homes are much higher compared to owner-occupiers. 
Rates of absolute consumption poverty (consumption expenditure below a low-cost budget 
standard, excluding housing) were much higher. This benchmark takes a needs-based view of 
budget requirements, extrapolating needs to the cost of goods and services, rather than 
assuming that a given expenditure budget meets all needs. Judgements are made as to whether 
some basic needs (e.g. transport) are likely foregone within a constrained budget (and thus not 
reflected in expenditure data), and consequently estimated poverty rates are higher. This 
benchmark assumes that individuals are owner-occupiers, so is reported only on a post-
housing basis. 
Finally, rates of relative consumption poverty (consumption expenditure below one-half of 
mean expenditure) also showed higher rates of poverty amongst single Age Pensioners 
compared to independent retirees. The poverty rates for independent retirees (including 
housing) were especially low due to the higher estimates of housing consumption. 
It can be seen here that poverty measurement is difficult, and there is no single accepted 
poverty rate; in the analysis that follows all three benchmarks are used to discern the 
distributional impact of the pension reforms. From the summary data in Table 17, it is 
impossible to disentangle the potential effects of the policy reform from those of the financial 
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crisis and of being a single retiree. In the next stage, the difference-in-difference framework is 
applied to probit models to control for these time and group effects (and for other observed 
differences between independent retiree and single Age Pensioner households), in order to 
better ascertain the effects of the reform on poverty rates. In doing so, the focus is less on the 
levels of poverty observed in the sample, and rather on the changes observed in response to 
the reforms. 
Table 18 presents the results for regression difference-in-difference models for the five 
poverty measures. For the purposes of comparison, coefficient estimates from a linear 
probability model, and the average partial effects from a probit model, are shown. Aside from 
the relative income poverty (before housing) results, the models produced very similar results.  
Table 18. Effect of pension reform on poverty rates 
Poverty measure 
n 
LPM estimates Probit estimates 
Est. 
Std. 
Error Est. 
Std. 
Error 
Relative income poverty before housing 4354 -0.13*** (0.02) -0.08** (0.03) 
Relative income poverty after housing 4282 -0.01 (0.02) -0.01 (0.02) 
Absolute consumption poverty after housing 3348 -0.04 (0.03) -0.04* (0.03) 
Relative consumption poverty before housing 2809 0.00 (0.02) -0.01 (0.02) 
Relative consumption poverty after housing 3312 -0.02 (0.02) -0.02 (0.02) 
Two-way cluster-adjusted standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
 
The probit model results indicate that income poverty fell significantly by 8 percent if direct 
housing costs were included, but was unchanged on an after-housing basis
13
. As discussed 
earlier, the income poverty line inclusive of direct housing costs (market rent) can be 
misleading, as it does not consider the direct housing benefit accruing to homeowners. The 
results do however accurately reflect the effect on non-homeowners, with the additional 
                                                 
13 Recall that income poverty measures include only direct housing costs (i.e. actual rents) and not implied consumption flows.  
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pension income alleviating hardship by mitigating housing costs amongst those who cannot 
access the protective buffer of home ownership.  
The results on consumption poverty were more moderate. Absolute after-housing poverty fell 
4 percent, and relative after-housing poverty fell 2 percent, although these results were not 
statistically significant. This is perhaps a surprising finding given that the results presented 
earlier showed an average increase in non-housing consumption expenditure of 6 percent. 
However, the minimal change in consumption poverty rates could also be interpreted as the 
result of either the poverty line increasing over time (with a similar proportion of individuals 
located below it), or  the pension reforms failing to lift the consumption of those most 
affected by financial hardship. The measures used here are examples of ‘head count’ indexes 
of poverty, which calculate the proportion of the population for whom living standards are 
below a threshold level. While they are easily communicated and widely used measures, they 
are insensitive to the distribution of income amongst the poor and to the levels of, and 
changes in, the depths of poverty (Sen, 1976). 
3.5.3 Impact on subjective wellbeing 
The effect of the pension increase on subjective well-being measures are shown in Table 19. 
Table 19 reports the results from a binary probit model, presenting the average partial effects 
of each variable on the probability of reporting good financial and overall well-being. The set 
of regressors is the same as that for consumption expenditure; although additional personality 
variables were tested as a potential source of heterogeneity between the treatment and control 
group, ultimately these differences did not emerge from the response data.  
Considering financial well-being first, Table 19 shows that, consistent with income and 
consumption outcomes, there were significant negative, time-invariant group effects on 
financial satisfaction associated with being a single retiree. Also, as expected objective 
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financial conditions, such as private income, home ownership and superannuation wealth, also 
significantly affected the probability of reporting strong financial satisfaction.  
Surprisingly, the pension reform did not have a sizeable or statistically significant effect on 
the probability of financial satisfaction. However, the data in Table 5 above showed that there 
were about 4 percent increases in the proportions of those reporting good financial well-being 
in both groups. This suggests that there may be confounding effects not observed in the data, 
leading to poor identification of the treatment effect on financial well-being. In addition, a 
different specification of the financial satisfaction model, treating the original 11-point 
response scale as a continuous variable (rather than a 3-point categorical one), did lead to a 
statistically significant result, albeit one difficult to interpret
14
. These results highlight two 
potential weaknesses when using subjective well-being to evaluate a policy change. First, 
there may be a shift in the distribution of outcomes before and after the policy change for both 
treatment and control groups, capturing difficult-to-identify confounding effects. This 
weakness is present by the very construction of subjective well-being measures, which are not 
static with respect to constant, objective material conditions. Second, the scale used to capture 
subjective well-being responses does not have an easy interpretation, unlike income or 
expenditure dollars. In this case, it appears that different treatments of the response scales can 
sizeably alter the results, and the resolution of this issue is likely to be specific to each 
research question and sample. 
Turning to overall well-being, Table 19 shows that the effect of the pension increase was not 
significantly different from zero. As shown in Section 5, general life satisfaction is driven by 
health and social (rather than financial) well-being outcomes, and consequently mostly 
                                                 
14 A difference-in-difference regression model, using the 11-point response scale of the financial satisfaction variable as the continuous 
dependent variable, produced a statistically significant increase in financial satisfaction of 0.21 scale points (standard error = 0.09).  
88 
 
outside the direct influence of public pension policy changes. Similar results were found for 
an alternative specification of the overall well-being model, using the original 11-point 
response scale as a continuous dependent variable.  
Table 19. Effect of pension reform on retiree subjective well-being 
  
Pr(Financial 
satisfaction)   Pr(Life satisfaction) 
Estimate Std. Error 
 
Estimate Std. Error 
Effect of pension reform 0.01 (0.002) 
 
0.002 (0.003) 
Time effect 0.02 (0.02) 
 
-0.02 (0.02) 
Group effect - single retiree -0.14*** (0.03) 
 
0.00 (0.03) 
Controls for observed differences 
     Age 0.01*** (0.001) 
 
0.004*** (0.001) 
Gender (Female) 0.04** (0.02) 
 
0.05*** (0.02) 
Non-English speaking background -0.07** (0.03) 
 
-0.06** (0.03) 
Year 11 education and below 0.02 (0.03) 
 
0.01 (0.03) 
Private income ($0,000s) 0.01*** (0.003) 
 
0.003* (0.002) 
Home ownership 0.11*** (0.03) 
 
0.08*** (0.02) 
Superannuation ($0,000s) 0.001*** (0.0004) 
 
0.0003 (0.0003) 
n 4,467 
 
4,468 
Adjusted R-squared 0.0812   0.0267 
Two-way cluster-adjusted standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. 
 
The subjective-wellbeing literature has found that gender is a key correlate for satisfaction 
measures. An examination of the effects of the pension reform on the financial and overall 
satisfaction of male and female did not show such differences. The results for financial 
satisfaction were positive but insignificant for females, yet negative and significant for males. 
This latter result was likely due to confounding effects, as sample outcome data showed that 
the control group (independent retirees) had significant improvements in financial 
satisfaction, compared to little change for a small sample of male single Age Pensioners. The 
results for overall life satisfaction were found to be insignificant for both males and females. 
A similar examination of the gender-based effects on consumption expenditure revealed that 
the positive effects of the pension reform were concentrated amongst female Age Pensioners. 
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Overall, the pension reform appears to have had larger effects on the objective measures of 
consumption expenditure, than on subjective well-being.  
3.5.4 Robustness of results 
The main challenge to the identification strategy here is concern over the comparability of the 
treatment and control groups. A number of checks are presented here to provide support for 
the central findings above. To assuage concerns that there may exist endogenous sample 
selection on income in the control group (since some independent retirees have incomes 
which deem them ineligible for the Age Pension), a ‘placebo’ test is first conducted. The 
placebo test involves estimating the difference-in-difference model for 2010 (‘before’) and 
2011 (‘after’), with the expectation that under a correctly specified model, the treatment effect 
is not statistically different from zero, as the reforms predate both these waves of data while 
also being removed from potentially unobserved shocks arising from the global financial 
crisis. The results in Table 20 show the estimated treatment effect on consumption 
expenditure, and its upper and lower 95 percent confidence intervals. The placebo test shows 
that the treatment effect was not statistically different from zero, as expected. 
Table 20. Placebo test, 2010-2011 
  n 
Effect of 
pension 
reform 
Confidence 
interval - 
lower 
bound 
Confidence 
interval - 
upper 
bound 
Consumption expenditure including Housing 1342 -0.02 -0.08 0.04 
Consumption expenditure after Housing 1565 0.001 -0.08 0.09 
 
In the reported analysis, the control group has been designated as retirees not receiving the 
Age Pension. The key identifying assumption underpinning the empirical strategy is that the 
control and treatment groups exhibit common trends in welfare in the absence of the reform. 
One way of validating the robustness of this assumption is to test alternative control groups 
(Meyer, 1995). The results in Table 21 below test the difference-in-difference regression 
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framework for the treatment group (single age-pensioners) against the following alternative 
control groups: 
 Retirees age-ineligible for the pension: This is a subset of the control group used in the 
preceding analysis. Although small, this is also a useful group to consider, as they are not 
affected by endogenous selection on the income variable (they are pension non-recipients 
by way of their younger age only). 
 Retired couples: All retired couples received either zero or lower intensity of treatment; 
that is, those not receiving the age-pension should not have been affected by the reform, 
while coupled age-pensioners received a much lower increase of 7.9 percent (compared to 
the increase of 19.5% for singles). In this case, the treatment effect measures the effect on 
single Age Pensioners relative to couples, given different treatment intensities. 
 Single retirees not receiving the Age Pension: This is a suitable control group because it 
eliminates the possible effects of unobserved factors between single and couple retirees. 
However, the sample size for this group was small – less than a third of the main control 
group size – and estimates are expected to be imprecise. 
In each case, the treatment group were observed to be more likely to be female and older, 
have lower education levels, and have lower income and wealth than the control group. In the 
tests below, these observed differences were controlled for. The set of explanatory variables 
are the same as the base models estimated above. 
Table 21 shows how the effects on consumption expenditure and financial well-being are 
robust to different control groups. The main results are replicated in line 1 of the table. Across 
the first three control groups, strongly significant and large effects were found on non-housing 
consumption, which is the most direct channel for pension benefit changes to affect welfare. 
The results for single retirees not receiving the pension (the fourth control group) saw an 
average 4 percent improvement in non-housing consumption. Due to the small sample size 
91 
 
however, this result was statistically insignificant, but was well within the confidence 
intervals of the main result.  
Table 21. Tests of alternative control groups 
Single Age Pensioners compared to… 
Sample size of 
control group Effect of pension reform 
Before After 
Total 
consumption 
Non-housing 
consumption 
Financial 
satisfaction 
1. All retirees not receiving Age Pension 1427 1176 0.04* (0.02) 0.06**(0.03) 0.01(0.03) 
2. Age ineligible retirees 742 492 0.07*** (0.03) 0.12*** (0.04) 0.01(0.03) 
3. Retired couples 2646 2748 0.05** (0.02) 0.06** (0.03) 0.03*(0.02) 
4. Independent single retirees 392 350 0.03 (0.03) 0.04 (0.03) 0.00(0.04) 
Two-way cluster-adjusted standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. 
The size of the treatment group is 936 before the reform, and 1021 after. 
 
As with the main result, effects on total consumption across the alternative control groups 
were smaller but still statistically significant; similarly, the effects on subjective well-being 
were small and at best weakly significant across all four control groups. Overall, the tests 
show that the identification strategy is robust to the specification of alternative control groups, 
retaining the central findings – a large, significant treatment effect on non-housing 
consumption, a smaller effect on total consumption, and an insignificant effect on financial 
satisfaction.  
It is possible that there were distinct birth cohort effects, related to the existence of policy 
settings targeting specific birth cohorts, or different birth cohort time trends. These effects 
should be examined given the significant difference in age profile between the treatment and 
control groups (see Table 5). In particular, the Australian Government changed the eligibility 
age requirements, raising the age of eligibility for women only by 6 months every two years 
from mid-1995 (from age 60 to 65 overall). Women born before 30 June 1935 were 
unaffected by this unambiguous decline in social security wealth. To address this concern, the 
difference-in-difference model was run for this specific birth cohort. The results showed that 
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the treatment effect in this older birth cohort was statistically insignificant, whereas the 
younger birth cohort showed a larger and significant treatment effect. These results indicate 
the likely presence of cohort-specific treatment effects, with perhaps greater treatment effects 
for Age Pensioners with longer planning horizons; however, overall the sample size was too 
small to divide into the relevant cohorts reflecting changing age eligibility requirements for 
the Age Pension.  
Finally, an analysis was conducted to ascertain how sensitive the results were to how the 
survey data was delineated between ‘before’ and ‘after’ the reform. The results presented 
above have assumed that individuals’ response to the pension increase took effect one month 
after its implementation. In the table below, we present the models based on the actual 
implementation date (September 20, 2009), and the actual announcement date (May 12, 
2009). This latter date represents the point in time when retirees likely became aware of their 
increased pension wealth, and may have changed their consumption/savings behaviour in 
anticipation of higher future pension receipts. Strong effects following the announcement date 
would be consistent with forward-thinking behaviour, with retirees changing consumption 
patterns in line with higher expected lifetime wealth. The results in Table 22 indicate that 
while the point estimates across the three specifications are similar, there was greater 
variability in consumption responses surrounding the actual announcement and 
implementation dates. This may indicate that there was a lag to changes in welfare following 
the pension increase, consistent with either households being unable to draw down on 
expected future wealth, and/or being poorly informed about pension changes. The welfare 
effects reported in this study are statistically significant from one month after implementation 
– a point where single Age Pensioners were most likely aware of, and able to take advantage 
of, higher benefit receipts. 
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Table 22. Tests of alternative reform dates 
Date delineating 'before' and 'after' 
Effect of pension reform 
Total 
consumption 
Non-housing 
consumption 
Financial 
satisfaction 
One month following implementation (Oct. 20) 0.04* (0.02) 0.06**(0.03) 0.01(0.03) 
Implementation date (Sept. 20) 0.02 (0.02) 0.04 (0.03) 0.02(0.03) 
Announcement date (May 12) 0.03 (0.02) 0.05 (0.03) 0.03(0.03) 
 
3.6 Discussion and conclusions 
This study has shown that there were significant welfare effects arising from the 2009 Age 
Pension reforms, and that these effects varied across a number of welfare indicators, including 
consumption, deprivation, and subjective well-being. In light of these results, the analysis 
extends the existing literature in a number of ways. 
First, the study evaluates the impact of the recent pension reforms, and shows unequivocally 
that the Age Pension supports the material welfare of retirees in Australia. Aside from there 
being little research given the recentness of the reforms, there is a relative dearth of studies 
into the benefits of welfare programs generally. The analysis here shows that the large 
increase in pension entitlements for single retirees in 2009 lifted average non-housing and 
total consumption expenditures by 6 and 4 percent respectively. This result is important in 
and of itself because it recognises that the public Age Pension creates significant benefits for 
its recipients. 
Second, the analysis shows that the pension reforms had substantial distributional impacts 
amongst single retiree households. The pension increase alleviated relative income poverty 
amongst retired non-homeowners by at least 8 percent. This is important because, while it is 
recognised that the vast majority of retirees benefit from the poverty-alleviating effects of 
home ownership, equally a small segment of mostly private renters are much more likely to 
be in poverty due to their inability to access these benefits. Finally, although mean increases 
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in non-housing consumption were 6 percent, for those in the bottom income tertile, 
expenditures were a substantial 9 percent higher following the reform, and there was also a 4 
percent decline in subjective evaluations of deprivation. These effects on a range of poverty 
measures are significant results because it shows that the policy changes, aside from having 
large effects at the average, also acted to lift individuals out of relative financial hardship.  
Third, the analysis is highly instructive in highlighting the differences in changes in welfare 
as measured by consumption expenditure and subjective well-being. While there were 
significant treatment effects on consumption expenditure and poverty, for different reasons 
there were variable results on three distinct subjective well-being measures (financial 
satisfaction, life satisfaction, and subjective deprivation). The pension increase appeared to 
have no effect on financial satisfaction, but this was due to positive changes in both the 
treatment and control groups, highlighting potential confounding effects and undermining the 
identification strategy. There was no effect on life satisfaction, but as chapter 5 shows, this is 
likely because evaluations of life satisfaction are dominated by outcomes in the health and 
social domains, and less by financial outcomes. Finally, there was a strong positive effect on 
subjective deprivation (particularly amongst the most income-poor), showing that subjective 
deprivation and financial satisfaction capture different underlying constructs which are not 
easily understood within a standard utilitarian framework. From a theoretical standpoint, the 
research does not invalidate subjective well-being measures as a proxy for utility, but does 
strongly suggest that all welfare measures are in some way incomplete, and therefore cannot 
be mapped unilaterally to one another. Currently, income and consumption expenditures are 
far better understood by economists, and the reconciliation of these with subjective well-being 
measures still requires further research. 
Consequently, the research suggests that the following principles should be borne in mind 
when considering well-being measures for an evaluation of welfare effects: 
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 As argued in other studies, subjective well-being can be used in the absence of 
observed expenditure, or where comparisons must be made across markets with no 
common scale (e.g. comparing the value of improved neighbourhood safety measures 
with environmental upgrades). Subjective measures could contribute for example to an 
evaluation of the effectiveness of a new aged care model from the consumer’s 
perspective. 
 For evaluation methods that rely on a control group to provide the counterfactual 
scenario (that is, what would have happened in the absence of the change/reform), care 
must be taken to ensure confounding effects do not affect both the treatment and 
control groups. Subjective measures are not static with respect to objective conditions, 
and evaluations are fundamentally made with respect to shifting expectations, needs 
and circumstances. This likely leads to a shifting benchmark, and the mechanisms by 
which the reform acts to change subjective outcomes may not be clearly identified. 
 Outcome measures should be selected appropriate to answering specific research 
questions or evaluating specific policy changes. In the case of the pension increase, the 
reform was a targeted income payment, with objectives linked to the pension’s role as 
a financial safety net. The relevant outcome measures should evidently reflect 
financial outcomes including income, expenditures and poverty. 
From a policy perspective, an evaluation of these welfare effects is important at a time where 
the discourse is squarely focused on increasing labour force participation rates amongst older 
Australians, and on fiscal sustainability. It is important to recognise that the Age Pension 
fulfils a mandate to provide a minimum standard of living in old age, and pension changes 
have quantifiable effects on not just incomes, but on consumption, and poverty. The 2009 
pension reforms were implemented to address the relative inadequacy of the single person 
pension rate, relative to the couples-rate, and this research has shown that the reform was 
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highly effective in lifting the welfare of single Age Pensioners within a relatively short period 
of time. The results show that those living in relative deprivation recognise their hardship, and 
were able to improve their circumstances given the means to do so. These benefits should also 
be viewed in light of recent proposals to index increases in the Age Pension at a lower rate, 
tighten means testing, and raise the age of eligibility. These proposed changes will improve 
the government’s fiscal position, but will likely have significant welfare effects on both 
retirees and those approaching retirement, who will have limited means to adjust to these 
unexpected drops in lifetime wealth. The universalist nature of the Australian pension has 
been a bedrock of norms in living standards since 1908, but consensus views appear to 
recognise that more targeted benefits will be necessary as demographic change wears on. This 
study contributes to the debate by showing how the Age Pension continues to support welfare 
in old age. 
  
97 
 
4. Older Australians and the impact of the economic crisis 
 
This chapter explores changes in the welfare of older Australians caused by the economic 
crisis of 2007 to 2008. It is hypothesised that the crisis affected retirees, and older individuals 
more generally, through an exogenous shock which had multiple dimensions: a wealth shock 
caused by falls in asset prices, a labour market shock characterised by spikes in 
unemployment, and a liquidity shock defined by the tightening in credit conditions. These 
three channels likely affected different segments of the older population disproportionately: 
the wealth shock is expected to have a greater permanent effect on those who had greater 
exposure to equity and housing markets; the labour market shock on those with greater 
attachment to the labour force (namely those considering retirement, or in partial retirement, 
in 2007); and the liquidity shock on those with insufficient income and liquid assets to meet 
financial obligations under restricted supply of new credit.  
Most studies to date have been based on US data, and focus on the wealth shock induced by 
the precipitous falls in equity and housing markets; they show that there were significant 
declines in consumption across the working age population. The research addresses gaps in 
the international literature in three ways: 1) by evaluating the impact of different dimensions 
of the crisis, namely the wealth, liquidity and labour market shocks. Most studies have 
focused solely on the wealth shock; 2) by considering multiple notions of individual welfare, 
including consumption expenditure and subjective well-being. Most studies focus on a single 
welfare measure, typically consumption changes; and 3) by adding microeconomic evidence 
of the experience of older Australian households to the mostly US and UK based studies. The 
response of Australian households to the crisis is of particular interest because the effects of 
the crisis were less severe compared to other developed economies – Australia did not 
technically experience a recession or any bank failures, and declines in the housing market 
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were more moderate. Nonetheless, the repercussions of the global downturn were felt in the 
Australian equity and credit markets, and in the labour market. This research also focuses on 
older individuals and in particular retirees, groups which are less affected by the labour 
market shock, and to a large extent in Australia, the uncertainty shock to future income. This 
allows us to better isolate the effects of the wealth and liquidity shocks. The impact of these 
shocks on individual welfare is examined using rich, individual-level, longitudinal data, 
allowing for estimation of the crisis’ effects on measures such as consumption expenditure 
and subjective wellbeing.  
The analysis of welfare effects induced by the crisis was conducted using fixed-effects models 
for different wealth segments of the older Australian population, namely high wealth 
households, households with housing wealth only, and households with no equity or housing 
wealth. The effect on no-wealth retired households can be interpreted as arising purely from a 
liquidity shock, as these individuals were unaffected by both the wealth and labour market 
shocks, and, being largely pension reliant, unaffected by an uncertainty shock to future 
income. For this no-wealth group, the research found that there were large but imprecisely 
estimated falls in financial satisfaction, and relatively small (and due to a small sample, 
statistically insignificant) declines in consumption of around 3 percent. Retired individuals 
with housing wealth only experienced the largest decline in consumption (12% in 2009), 
preceded by a large fall in financial satisfaction in 2008. Similarly, the crisis induced high 
wealth retirees to reduce consumption by 7 percent in 2009, which was again preceded by a 
large fall in financial satisfaction. These results are consistent with other studies which have 
found greater effects on households with greater wealth exposures.  
The analysis of the labour market shock and its effects on those aged 50 and over focuses on 
the impact of the crisis’ surge in unemployment on the labour supply decisions of older 
Australians. A discrete-space, discrete-time Markov model is used to quantify the crisis’ 
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effect on the participation decision (or extensive margin of labour supply). The study 
estimates models of the change in transition probabilities between 2008 and 2011 between 
four states of labour supply: full time employment, non-employment, partial retirement, and 
full retirement. The results show that of the two forces acting on older Australians with any 
attachment to the labour market – the first being the wealth shock inducing individuals to 
work longer to recover their wealth, and the second being the labour market shock 
discouraging individuals from remaining in the labour force – that it was overwhelmingly the 
latter which was the dominant force, particularly for women and those aged 60 and over. A 
secondary analysis of partial retirees measured the crisis’ impact on the intensive margin of 
labour supply (that is, the decision on how much to work). The results showed significant 
increases in working hours amongst partial retirees, particularly associated with transitions 
into new jobs. 
The chapter is set out as follows. Section 4.1 explores how the economic shock of the crisis 
may have diffused amongst older individuals. Sections 4.2 and 4.3 set out the data and 
empirical strategy, and results of the analysis are presented in section 4.4. Final conclusions 
are presented in section 4.5. 
4.1 How might the economic crisis have impacted retirees in Australia? 
The discussion in this section distinguishes between the different channels by which the 
economic crisis could affect the material welfare of retirees or near-retirees – the wealth 
shock induced by falling and volatile asset prices, the liquidity shock characterised by reduced 
access to credit, and the labour market shock induced by extremely weak labour market 
conditions. While the liquidity shock is regarded as transitory, the wealth shock induced a 
permanent shock to lifetime wealth for both retirees and near-retirees, and the labour market 
shock posed significant barriers to rebuilding wealth by increasing labour supply.  By 
considering different segments of the older Australian population, the research seeks to 
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address the question of how the economic crisis acted through different channels to adversely 
affect the individual welfare. 
4.1.1 Wealth shock 
Aggregate wealth data from the Reserve Bank of Australia shows that in an historical context, 
overall financial (including superannuation) and non-financial assets grew strongly between 
2003 and 2007 before a significant fall in 2008 of around 10 percent from their peak (Figure 
7). By comparison, Bosworth et al. (2009) document that American households lost $13.6 
trillion (15 percent) in wealth, while Banks et al. (2010) estimate mean losses of around 5 
percent of UK households.  
Figure 7. Aggregate household assets, 1988 - 2012 
  
Source: Reserve Bank of Australia (2013) 
 
Asset movements were particularly acute for superannuation holdings, which after owner-
occupied dwellings, forms the second largest component of household wealth in Australia 
(Australian Bureau of Statistics, 2011a).  Table 23 shows that returns on superannuation 
assets grew strongly in the years leading up to 2007. This was followed by highly negative 
returns during the depths of the crisis, and recovery between 2010 and 2011. 
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Table 23. Superannuation annual fund returns, 2003-2011 
Financial 
year 
Annual 
Return 
(%) 
Total assets 
($bn) 
2004 12.2 634.6 
2005 12.2 751 
2006 13.3 903.6 
2007 14.5 1171.9 
2008 -8.1 1127.7 
2009 -11.5 1065.3 
2010 8.9 1197.8 
2011 7.8 1335.2 
Source: Australian Prudential Regulatory Authority (2013) 
 
The long term impact of such declines is not trivial: Treasury modelling based on pre-tax 
investment returns of 1 percent (compared to a base case of 6.5%) reduces system-wide 
accumulated savings by 12 percent, and increases government pension costs by 6.5 percent by 
2050 (Rothman, 2012). 
The distribution of household assets is quite dispersed in Australia. Table 24 shows that in 
2009/10 the bottom wealth quintile possessed an average $56,000 in assets, the median 
quintile $556,000 and the top quintile over $2.4 million. The low owner-occupier dwelling 
figure for the bottom quintile reflects just 4 percent owning their family home. For these low 
wealth households, household contents accounted for the largest proportion of asset holdings 
(34%). Household level data shows that wealth inequality fell between 2006 and 2010 due to 
the concentration of financial assets and trusts amongst the wealthiest Australians (Finlay, 
2012). Shapiro (2010) finds that those with higher than average wealth beforehand suffered 
disproportionate exposure to wealth losses; similar findings are reported for the UK 
(Bosworth and Smart, 2009; Banks et al, 2012). 
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Table 24. Mean values of household wealth by quintile, 2009-10, $000s 
  
Bottom 
quintile 
Middle 
quintile 
Top 
quintile 
Owner occupied dwelling 9.5 340.3 812.5 
Superannuation 9.4 53.8 370.3 
Shares/ Financial accounts 5.0 23.5 183.6 
Total Assets 56.2 555.6 2403.3 
Total Liabilities 24.4 128.5 180.3 
Net worth 31.8 427.2 2223.0 
Source: Australian Bureau of Statistics (2011c) 
 
Life cycle models do not predict any changes in planned consumption in response to expected 
changes in wealth; however, unforeseen shocks which affect lifetime permanent income are 
predicted to reduce consumption in all future periods. A number of international studies 
suggest that the economic crisis precipitated significant declines in consumption, focusing on 
the impact of stockmarket and housing equity losses. Christelis et al. (2011) estimate that the 
elasticity of consumption to financial wealth is about 0.09 for older Americans. They also find 
that households which expected their financial losses to be permanent showed a larger 0.12 
elasticity of consumption. Hurd and Rohwedder (2010) find significant consumption declines 
of 7.6 percent for those aged between 50-64, and 3.4 percent for those aged over 65. They 
argue that concern about economic uncertainty, including pessimistic housing and stock 
market expectations, partially explain these falls in consumption. Actual wealth losses 
(housing and equities) further explain these falls. Shapiro (2010) finds that while wealthier 
households suffered disproportionate exposure to wealth losses, low wealth households 
reported similar downward adjustments in consumption, delays in vehicle purchase, and 
delays to retirement and/or increased work hours. Finally, Chai et al (2011) use a Markov 
chain approach to model household responses to the crisis, and find substantial short and long 
term declines in consumption for those near retirement. 
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As a sub-group of the older population, retirees were likely more insulated from the financial 
shock. Hurd and Rohwedder (2010) argue that retirees are more protected from the fallout of 
the economic crisis as they are less impacted by rising unemployment, have greater home 
equity, and are insulated by constant social security payments. Indeed, in Australia while the 
superannuation system continues to mature, the Age Pension remains the key source of 
income for retirees. Two thirds of retirees in 2007 depended predominantly on the Age 
Pension, although this proportion falls significantly to around 44.8 percent for those who 
retired after 2003 (Australian Bureau of Statistics, 2009). As such, the negative wealth shock 
inflicted by the financial crisis may, for many retired households, have been offset by a 
second positive exogenous shock – a substantial increase in the Age Pension in 2009. This 
induced a once-off, unprecedented 19.5 percent increase in the annual pension income of 
single retirees. A detailed evaluation of the impact of this pension increase was undertaken in 
Chapter 3, and shows that the reform had significant and positive welfare effects for single 
Age Pensioners. Amongst those approaching retirement however, only 26.5 percent expect 
the Age Pension to be their main source of income, suggesting that if these expectations are 
realised, the estimates produced in this study are likely to underestimate the impact of future 
crises. In addition, the Australian Government implemented one of the largest fiscal stimulus 
packages amongst developed economies in response to the financial crisis. The Australian 
Household Stimulus Package, which for Age Pensioners comprised a one-off payment of 
$1400 to single Age Pensioners, and $2100 to couples, was delivered in December 2008. It is 
possible that these two positive exogenous shocks mitigated the adverse wealth effect induced 
by the financial crisis. This impact is discussed later in the empirical section.  
Very few studies consider the impact of the economic crisis on subjective well-being. Deaton 
(2011) uses daily well-being data collected in the US between 2008 and 2011, and finds that 
individuals’ satisfaction with their living standards fell through 2008 overall with some 
104 
 
recovery thereafter. He also estimates that the negative effect of unemployment is such that a 
six-fold increase in income would be required to compensate for the decrease in (evaluative) 
well-being relative to those in full time employment. However, he finds that hedonic 
measures, capturing emotions of enjoyment, happiness, worry and stress, deteriorated sharply 
in 2008 yet had virtually recovered by mid-2010, and concludes that these results are 
consistent with hedonic adaptation.  
This body of work underpins part of the empirical strategy detailed later, which identifies the 
wealth shock through its impact on the welfare of households with different wealth holdings 
prior to the crisis. The impact is evaluated through changes in both consumption expenditure 
as well as subjective well-being.  
4.1.2 Liquidity and uncertainty shock 
There is a smaller literature on the impact of the crisis on households due to contractions in 
the supply of credit. This impact is regarded as a transitory effect for the duration of the crisis. 
Mian et al. (2010) show that US counties with high credit card reliance had the largest falls in 
durables consumption during the economic crisis, while Guerrieri et al. (2011) argue that the 
contraction in the supply of credit forced some consumers to deleverage, and others to 
increase their precautionary savings against future uncertainty. Alan et al. (2012) provide 
simulation evidence of the impact of credit conditions, and show that the reduced availability 
of new credit induced greater falls in consumption amongst younger individuals compared to 
those close to retirement.  
Alan et al. (2012) also find that consumption falls during the crisis were best explained by 
increased uncertainty about future income – a variance shock. The uncertainty causes 
households to lower current consumption and increase precautionary saving. Precautionary 
savings depends on both the uncertainty associated with future exogenous variables 
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(including income, but also health) and current liquidity (Browning & Lusardi, 1996). The 
uncertainty induced by the crisis had significant implications for greater precautionary saving 
and more conservative asset allocation amongst working age individuals, resulting in lower 
current consumption levels. Of the groups analysed in this research, those with little or no 
wealth face virtually no future income uncertainty because they receive stable public pension 
payments. These groups are used to measure the effect of the liquidity shock. Those with high 
wealth and greater income uncertainty may be compelled to increase precautionary savings, 
but were also protected by high levels of liquid assets prior to the crisis.   
Finally, Shapiro (2010) finds that the impacts on economic security far exceeded direct wealth 
losses. In particular, those with few tangible assets were far more likely to report financial 
distress; financial distress was found to be a powerful predictor of drops in consumption, 
reducing consumption by over 3 percentage points. He suggests that an important channel for 
the effects of low wealth is increased vulnerability to financial distress. 
4.1.3 Labour market shock 
The economic crisis also induced a labour market shock which depleted the lifetime wealth 
for individuals close to retirement, as expected future labour supply and earnings may be 
depressed. After a period of prolonged falls in unemployment amongst those aged 55 and 
over, the economic crisis saw a rise in labour underutilisation in Australia amongst this age 
group. While the participation rate continued its steady long term increase, unemployment 
rose from 2 to 3.5 percent, and underemployment peaked at 6 percent. As shown in Figure 8, 
the effects varied between males and females. While male underutilisation increased 
noticeably during the crisis, female unemployment rose from a low base while 
underemployment spiked. The impact of unemployment so close to retirement can be severe. 
Chai et al. (2011) predict that following the financial crisis, those hit by unemployment in the 
US will postpone retirement by one year on average, yet still suffer greater consumption 
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declines of up to 15 percent post-retirement. Christelis et al. (2011)  also estimate that older 
US households experiencing unemployment reduced consumption by 10 percent in 2009. 
Figure 8. Labour underutilisation of those aged over 55 years by gender, 2000-2012 
          Male               Female 
   
Source: Australian Bureau of Statistics (2012) 
 
A number of studies have shown that job loss is relatively common for older workers, and 
that the adverse consequences for future employment and wages are long lasting (Chan et al., 
1999; 2001; 2004; Farber, 2008; Munnell et al., 2006). For example, Farber (2008) estimates 
that 10 to 12 percent of private sector workers aged between 50 and 64 experienced 
permanent and involuntary job loss in periods of labour market weakness (1991-1993 and 
2001-2003), and that older workers have a rate of job loss about 30 percent higher than those 
of prime working age (25 to 34 years). Chan and Stevens (1999) estimate that the 
employment rates of displaced older workers is 25 percentage points lower than their non-
displaced peers, while median wages for those finding employment were 20 percent lower. In 
Australia, Borland (2004) reports the low likelihood of re-employment for retrenched workers 
aged 45 and over, and the higher propensity of older retrenched workers to exit the workforce. 
The dual effects of weaker labour market conditions and adverse wealth movements likely 
had opposing effects on retirement and labour supply decisions. That is, poor employment 
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prospects may encourage early retirement, yet wealth losses may promote delaying retirement 
to recoup these losses. Gustman et al. (2011) conclude that the share of wealth exposed to the 
stockmarket amongst those near retirement is so small as to be unlikely to affect retirement 
behaviour, although Coile et al. (2009) show that retirement rates amongst well-educated 
Americans were sensitive to long run stockmarket changes. Hurd et al. (2010) found that in 
the US, the subjective probability of working past the age of 65 jumped from 38.6% to 46.4% 
in the periods before and after 2007. The authors suggest that increasing labour force 
participation amongst the older population is the dominant trend.  
Retirement transition patterns are responsive to labour market shocks. A range of studies have 
shown that retirement decisions are sensitive to the business cycle, and that weak labour 
market conditions induce changes in rates of retirement akin to responses to health shocks and 
changes in financial incentives (Coile et al., 2007; 2009; Hallberg, 2011; von Wachter, 2007). 
Coile and Levine (2007) find that an increase in the unemployment rate of 3 percentage points 
raises the retirement hazard for workers by around 5 percent. The relative importance of this 
effect is emphasised by Coile and Levine (2009), who estimate that almost 50 percent more 
older workers will be forced to retire due to weak labour market conditions than will be 
forced to work longer because they can’t afford to retire.  
Finally, the effect of the labour market shock on retirement and labour supply decisions have 
been shown to interact with social security eligibility (Coile and Levine, 2007). The US study 
finds that the increase in retirement hazard is only evident upon reaching the age of eligibility 
for the public pension, and that unemployment insurance benefits on the other hand have little 
effect on assisting older workers to delay retirement. It is possible in Australia that those 
nearing retirement and faced with extremely weak labour market conditions may alter their 
retirement plans in response to eligibility for social security in the form of the Age Pension, 
Disability Support Pension (DSP), or the unemployment insurance benefit, Newstart 
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allowance
15
. Data from the Department of Social Services shows that there was a surge in 
Newstart recipients, but not Disability Support pensioners, between 2008 and 2010 (compared 
to population growth). Amongst older Australians aged 50 to 59, Newstart recipients grew 5.4 
percent per annum (compared to population growth of 0.5%), while for those aged 60 to 64, 
the growth rate was 4.3 percent (population growth 1.2 percent). These changes are illustrated 
below. At face value, the rise in Newstart recipients suggests that the dominant effect was that 
individuals could not afford to retire, despite the weak labour market.  
Figure 9. Growth in older welfare recipients, by age group 
Aged 50-59     Aged 60-64 
  
Source: Department of Social Services (2007); 2008); 2009); 2010); 2011); 2012); 2013) 
 
 
Studies have suggested that older workers claim DSP and unemployment insurance benefits 
as a source of income until they become eligible for the Age Pension (Atalay et al., 2015; 
Coile et al., 2007), while many studies have shown that pathways to retirement commonly 
involve a period on unemployment or sickness/disability benefits in Sweden (Palme et al., 
2004), France(Mahieu et al., 2004), Germany (Borsch-Supan et al., 2004) and Japan (Oshio et 
                                                 
15 Eligibility for the Disability Support Pension (DSP) requires that a permanent impairment exist, such that the individual is unable to work 
more than 15 hours per week over the next two years. The payment rates between the DSP and Age Pension are equivalent. Eligibility for 
Newstart allowance requires that an individual be actively seeking and willing to undertake suitable paid work. Newstart allowance benefit 
rates are significantly below those provided under the DSP and Age Pension programs.  
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al., 2004). Despite these results, this research will show that in the presence of a severe labour 
market shock, the dominant effect on older Australians was to precipitate a significant exit 
from the labour force. 
 
4.2 Data 
The analysis draws on the longitudinal Household Income and Labour Dynamics in Australia 
survey data. In order to estimate the individual welfare effects of the economic crisis, this 
chapter focuses on household consumption and subjective well-being data collected annually 
between 2006 and 2011 inclusive, augmented with wealth data collected in the years 2006 and 
2010 only. The data most likely to capture the effects of the crisis, which extended from late 
2007 to mid-2009, was collected in 2008 and 2009 (for the financial years ending June 2008 
and 2009, respectively). 
4.2.1 Estimating welfare 
Individual welfare, when conceptually defined as the utility of consumption, is inherently 
unobservable. As in the prior chapter, the notion of individual welfare is first operationalised 
using the traditional measure of non-durables consumption expenditure. This data, comprising 
household expenditure data was detailed earlier in Section 3.3. The impact of the crisis is 
evaluated by modelling the change in the logarithm of consumption expenditure. 
The second proxy for welfare comprises two subjective well-being indicators. The first 
captures an individual’s financial satisfaction, and the second their overall life satisfaction. 
Respondents provide responses on an eleven-point satisfaction scale. There are two outcome 
variables, derived from these contemporaneous subjective financial and overall well-being 
measures. These derived variables are defined as the change in subjective well-being score 
over two consecutive years. Defining such a change in subjective well-being over different 
waves of data collection is not a trivial exercise, and requires a number of assumptions. The 
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first is that the number of scale points is sufficiently high to reveal important 
contemporaneous differences in subjective well-being but not so high that measurement 
consistency is compromised. On this issue, the psychology literature recommends that the 
scale provides at least five points on either side of a neutrality point  (Cummins, 2003). This 
condition is satisfied by the eleven-point, bi-directional scale used to collect the subjective 
well-being variables in HILDA. A second assumption is that a change in response defines a 
change in well-being – that is, if an individual responds differently in consecutive years, this 
is regarded as capturing a change in the underlying well-being construct. On this point, 
research in the health-related quality of life literature provides evidence that individuals’ 
ratings of their change in well-being do concord with their contemporaneous responses 
(Crosby et al., 2003; Jaeschke et al., 1989; Lydick et al., 1993). Barrett and Kecmanovic 
(2012) find that for the HILDA dataset, there is consistency between the contemporaneous 
subjective well-being measures and the relative well-being measures collected between 2003 
and 2007. Finally, the outcome variable must be defined such that it captures a meaningful 
change in well-being. While there are numerous ways to estimate a minimum meaningful 
change, there is no accepted benchmark, and studies suggest that each estimation framework 
can be validated for different domains of interest, and different population groups (Lydick & 
Epstein, 1993; Crosby et al, 2003; Jaescke et al., 1989). In this study, first-difference outcome 
variables have been defined as follows: 
∆𝐹𝑆𝑖𝑡 = 𝐹𝑆𝑖𝑡 − 𝐹𝑆𝑖,𝑡−1 
∆𝐿𝑆𝑖𝑡 = 𝐿𝑆𝑖𝑡 − 𝐿𝑆𝑖,𝑡−1 
Where FSit is the financial satisfaction score on individual i at time t, and LSit is their life 
satisfaction score. The variables are defined for observations in consecutive years (for each 
individual) only.  
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4.2.2 Wealth and liquidity shocks 
The HILDA dataset does not collect comprehensive wealth data annually. In order to estimate 
the wealth and liquidity effects of the crisis, the sample of retirees only is segmented into 
different wealth groups – those with no equity or housing wealth, and thus affected primarily 
by the liquidity shock; those with housing wealth only; and high net wealth individuals 
(defined as those in the top two quintiles of the sample wealth distribution). The latter two 
groups are assumed to be affected predominantly by the wealth shock caused by falling asset 
prices. The groups were constructed using wealth data collected in 2006, which comprise 
household data on home ownership and property assets; bank account, business and 
investment assets; superannuation assets; and credit card and other debts. The wealth module 
is particularly susceptible to missing data, and in particular, 27.5 percent of superannuation 
data was missing in 2006. However, the proportions of missing data were significantly lower 
for individuals aged 50 years and over, with 12.1 percent missing in 2006. Moreover, while 
many respondents did not provide precise estimates of their superannuation assets, many 
more indicated a relevant range. This study uses imputed superannuation wealth values 
available in HILDA, together with actual response data on equity investments, home and 
property wealth. For these latter wealth categories, missing data constituted less than 5 
percent of responses from individuals aged over 50. 
There were 2500 individuals who self-reported as being fully retired in 2007. Table 25 
describes the sample size of each wealth group, and their income and wealth distribution prior 
to the crisis. Of the 1033 high-wealth retirees, differencing the outcome variable reduced the 
sample to 771 individuals. On average, wealthy retirees derived 67.1 percent of their income 
from private sources, and had median sharemarket-exposed and housing wealth of $261,500 
and $500,000, respectively. By contrast, the relatively small sample of retirees with no equity 
or housing wealth (n=144) received only 6.7 percent of their income from private sources on 
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average, and by construction had no wealth prior to the crisis. Finally, those with housing 
wealth (n=361) had median wealth of $265,000 in housing only.  
Table 25. Distribution of income source and wealth, by wealth segment 
Characteristics in 2007 
No equity or 
housing 
wealth 
Housing 
wealth 
only 
High 
wealth 
n 144 361 771 
% Income from private sources 6.7 15.1 67.1 
    Stockmarket exposed wealth ($'000s) 
  Mean 0.0 0.0 509.9 
25th percentile 0.0 0.0 40.8 
Median 0.0 0.0 261.5 
75th percentile 0.0 0.0 600.0 
    Housing wealth 
   Mean 0.0 316.2 753.8 
25th percentile 0.0 190.0 360.0 
Median 0.0 265.0 500.0 
75th percentile 0.0 370.0 800.0 
 
4.2.3 Labour market shock 
The research also considers the effect of the crisis on the labour supply of older individuals 
aged 50 and over. While labour participation is associated with a range of economic and 
social benefits, in the context of welfare effects, it is seen here from the perspective of the 
assumed disutility of work. This disutility is likely to be significant for older individuals 
having to increase their labour supply due to financial distress, as they may be in poor health, 
or simply have strong preferences for leisure.  
The analysis of labour supply comprises both an individual’s decision to work (the extensive 
margin of labour supply) and how much to work (the intensive margin). The analysis of the 
participation decision categorises individuals aged 50 and over according to their labour force 
participation status: employed full time, non-employed, partially retired, or fully retired. Full 
time workers are defined as those working at least 35 hours weekly. Self-reported retirement 
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status is used to define full retirees, while partial retirees are those working less than 35 hours 
weekly. Finally, the non-employed include the unemployed as well as those outside the labour 
force but not self-identifying as fully retired.  
The analysis on the intensive margin of labour supply focuses on a smaller segment of partial 
retirees. Simple life cycle models predict that the wealth shock induced by the economic crisis 
should cause individuals to increase their labour supply, and this effect may be particularly 
strong for these individuals with a short remaining working life. While the literature has 
strongly shown that joblessness amongst older workers is difficult to recover from , 
conditional on remaining employed, older workers may be in relatively strong positions in the 
labour market due to their experience and human capital. In this analysis, data on usual 
working hours is used to quantify the impact individuals whose intensive margin of labour 
supply may have been the most responsive to changes in economic conditions. 
A full catalogue of HILDA variables used is included in Appendix A.  
4.3 Empirical Strategy 
4.3.1 Wealth and liquidity shock 
A number of international studies have estimated the welfare effect of the crisis-induced 
wealth shock by regressing consumption changes on changes in different wealth measures 
(Banks et al., 2012; Christelis et al., 2011; Shapiro, 2010). In the absence of annual Australian 
household-level wealth data, this study takes a difference approach. Recall the simplified 
Euler equation from section 2.3, showing that an individual optimises their intertemporal 
consumption such that the discounted expected marginal utility of consumption λ is constant 
between any two periods t and t+1: 
     𝐸(𝜆𝑖,𝑡+1) = 𝜆𝑖𝑡                                   (1)        
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The realised value of 𝜆𝑖,𝑡+1however, is subject to a surprise term 𝑢𝑖,𝑡+1 such that 
𝜆𝑖,𝑡+1 = 𝜆𝑖𝑡 − 𝑢𝑖,𝑡+1                                (2) 
It was argued in section 2.3 that conditional information at time t, and on a wealth shock 
having occurred, the value of the surprise term is correlated to past information, where the 
correlates are those factors which determine both the permanent and transitory shock of the 
crisis. This includes both observed and unobserved factors which are correlated with the drop 
in future wealth (including initial wealth), and consequently on the annuity value of 
consumption. In this way, the shock to the marginal utility of consumption is equivalently the 
shock to the marginal utility of wealth. This leads to the revised Euler equation: 
𝜆𝑖,𝑡+1 − 𝜆𝑖𝑡 = 𝑓(𝒅𝒕, 𝑿𝒕) + 𝜀𝑖𝑡     (3) 
Where vector dt represents indicator variables capturing the crisis years (2008 and 2009), 𝜀𝑖𝑡 
is a residual error term, and vector X represents individual characteristics (such as household 
size) which drive preferences, as well as factors correlated with the drop in wealth. In this 
study, these variables include household size, age, education level, non-English speaking 
background, gender, metropolitan location and initial financial wealth, health capital, and 
social capital. There are clearly many unobserved variables, including individual consumption 
and time preferences, but also unmeasured permanent income. The marginal utility of wealth, 
while messy and unobserved, acts as a scalar ‘summary’ function of these many 
unobservables, and in other studies has been modelled using fixed effects in order to purge the 
effect of these unobservables (Heckman et al., 1980).   
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Drawing on work on the stochastic Euler equation first set out by Hall (1978)
16
, the marginal 
utility 𝜆𝑖𝑡 can be expressed in terms of consumption as follows (Browning et al., 2001): 
𝜆𝑖𝑡 = 𝑐̅ + φ𝑡 − ln (𝑐𝑡)     (4) 
Where 𝑐̅ is the ‘bliss level of consumption’17 and ϕ𝑡 captures the effect of factors which affect 
preferences. Differencing and substituting (4) into (3) gives the following revised form: 
𝑙𝑛(𝑐𝑡+1) − 𝑙𝑛(𝑐𝑡) = (𝜑𝑡+1 − 𝜑𝑡) + 𝑓(𝒅𝒕, 𝑿𝒕) + 𝜀𝑖𝑡   (5) 
Importantly, the measures of welfare include not only consumption expenditure (the 
traditional proxy for utility of consumption), but also financial satisfaction (a second proxy 
for the utility of material consumption), and life satisfaction (a proxy for utility of 
consumption from all forms of wealth, including health and social capital). It is expected that 
the economic crisis, acting primarily through channels of financial wealth, will have the least 
impact on life satisfaction. The empirical model thus takes on the following specification:  
∆𝑦𝑖𝑡
𝑔 = 𝒅𝒕𝜹
𝒈 + 𝑿𝒊𝒕
𝒈
𝜷𝒈 + 𝛼𝑖 + 𝜀𝑖𝑡
𝑔
  g = 1, 2, 3            
(6) 
Where  ∆y1 represents the change in annual non-durables consumption expenditure; ∆y2 
represents change in subjective financial satisfaction; and ∆y3 represents change in subjective 
life satisfaction. Vectors X
g
 are exogenous variables representing factors which shape the 
wealth shock triggered by the crisis, and includes demographic variables age group, education 
level, household structure, non-English language background, as well as an indicator for 
                                                 
16 Hall (1978) shows that the quadratic utility function 𝑢(𝑐𝑡) = −
1
2
(𝑐̅ − 𝑐𝑡)
2 follows the stochastic evolution 𝑐𝑡+1 = 𝛽 + 𝛾𝑐𝑡 − 𝜀𝑡+1, where β 
captures the effects of discount factors, prices and demographics. 
17 Heckman and Macurdy (1980) show that present value of the highest level of sustainable consumption enters the consumer’s maximisation 
problem only as a discounted sum, a scalar measure.  
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involuntary retirement, and measures of pre-crisis wealth (note that most of these variables 
are differenced away). Identification of the crisis effects is attributed to the coefficients on 
vector dt, which represents indicator variables on the years of the economic crisis. Alternative 
identification strategies, such as the difference-in-difference regression framework in Chapter 
0, could not be implemented due to the pervasive but varied impact of the economic crisis on 
all segments of the population. Consequently, it was impossible to identify an unaffected 
‘control group’ to compare with those most likely affected by the wealth shock. Instead, the 
identification strategy involves isolating different wealth segments of the population, with 
known exposures to the crisis’ wealth shocks.  
Equation (6) is estimated using a fixed effects panel model. In this case, 𝛼𝑖 represents a fixed 
effect which captures not only unobserved individual heterogeneity, but also the effects of 
time-invariant factors (which are differenced away). Consequently, is impossible to 
disentangle the effects of observed, time-invariant characteristics, and unobserved factors. 
𝜀𝑖𝑡
𝑔 is a residual error term; Huber-White standard errors were used to correct for potential 
heteroskedasticity.  
Fixed effects is the appropriate estimation method due to the nature of the residual term 
(𝛼𝑖 + 𝜀𝑖𝑡
𝑔
). Tests of pooled OLS and Seemingly Unrelated Regression models showed that the 
presence of serial correlation would lead to invalid inference of the results. Most importantly 
however, the unobserved effect 𝛼𝑖 is likely to be correlated with the X regressors, particularly 
human and nonhuman wealth levels. This renders random effects estimates inconsistent, but is 
differenced away in a fixed-effects model. Finally, the time-demeaning which takes place 
during fixed-effects estimation allows for a robust estimate of the asymptotic variance of the 
parameters which permits arbitrary autocorrelation and heteroskedasticity (Cameron & 
Trivedi, 2005). However, despite the benefits of the differencing away unobserved time-
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invariant factors, there remains the assumption that the residual time-dependent error term be 
uncorrelated with the regressors; this assumption may be violated if unobserved individual-
specific shocks occurred. 
The challenge with the analysis is isolating the different dimensions of the economic shock. 
To address this difficulty, the model is estimated on several sub-groups of the retiree 
population, who are all immune to the labour market shock: 
 No wealth individuals. Individuals who reported having neither equity nor housing 
wealth in 2006, and with virtual income certainty, are assumed to be subject to the 
transitory liquidity shock (arising from reduced credit availability) only.  
 Individuals with housing wealth only in 2006. These individuals are almost wholly 
pension dependent, and are exposed to both a housing wealth shock and potential 
liquidity shock (because they hold few liquid assets).  
 High wealth individuals, defined as those in the top two quintiles of total wealth 
distribution. These individuals are assumed to be most exposed to a pure wealth 
shock, being less likely to face liquidity constraints. While they may also have 
responded to the greater uncertainty in future income, these households typically 
held high levels of liquid assets prior to the crisis. 
 
Other factors, along with initial wealth prior to the crisis, shape a household’s consumption 
response to the crisis, reflecting both permanent and transitory effects. For example, education 
levels are likely correlated with the permanent shock, while variation in pre-crisis wealth 
holdings may predict difficulty coping with reduced access to credit. Consumption 
preferences, influencing both pre-crisis wealth levels as well as the response to the wealth 
shock, are shaped by factors such as age and household size. Involuntary retirement is an 
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important control for other wealth or health shocks which took place at the time of retirement 
and are not observed directly in the data. Table 26 shows that those more exposed to the 
wealth shock were more likely to live in metropolitan areas, be native English speakers, live 
with a partner, and have significantly higher education levels. In addition, they were almost 
twice as likely to have strong health capital status, have stronger social capital stocks, and be 
less likely to have retired involuntarily than low wealth retirees. These attributes shape both 
consumption preferences and future wealth, but the fixed effects model specification does not 
generally allow for the effects of each to be disentangled.  
Table 26. Sample mean statistics, by wealth segment, 2007 
Summary statistics No 
wealth 
Housing 
wealth 
only 
Wealth 
retirees 
Age 68.7 73.5 69.2 
Gender (Female) 59.7 60.2 57.7 
Metropolitan location 55.5 50.6 62.4 
Non-English speaking background 13.3 18.7 12.2 
Home owner 4.2 96.6 97.0 
Single person household 52.5 37.8 31.2 
Education level 
   Bachelor degree and higher 4.6 3.7 17.0 
At least Year 12 schooling 26.3 30.3 39.4 
Year 11 and below 69.1 65.9 43.7 
Health capital 
   Very good/excellent 12.5 17.1 34.2 
Fair/good 66.5 71.4 60.5 
Poor 21.0 11.6 5.3 
Social capital 
   Satisfied 45.6 51.4 56.4 
Neutral 45.6 42.7 39.9 
Dissatisfied 8.8 5.9 3.7 
Involuntary retirement 67.8 47.1 37.1 
n 144 361 771 
 
A final variable is also included to control for the impact of the one-off 2009 pension increase 
which favoured single retirees. This variable is a binary indicator set equal to one if the 
respondent belongs to a single-person pensioner household following the implementation of 
the pension increase. A detailed evaluation of this policy change is the focus of analysis in 
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Chapter 0.  This controls for the first of two possible positive and offsetting wealth shocks 
which might act to mitigate the effect of the financial crisis. The second, as discussed earlier, 
relates to the impact of the government’s large fiscal stimulus which comprised a single once-
off payment to households. While it is possible that the stimulus package induced positive 
individual welfare effects, there are significant limitations for their identification. In 
particular, the stimulus package was delivered to Age Pensioners in December 2008, while 
the nearest of the annual surveys was largely administered in September/October the 
following year. The delayed measurement of consumption behaviour following the stimulus 
package means that any welfare effects would suffer from significant measurement error. 
Also, from a theoretical point of view, the fiscal stimulus payment represented a very small 
increase in lifetime wealth for recipients, and subsequently only a small change, if any, in 
consumption behaviour is predicted.  
It is possible too that the results of this study underestimate the effects of the financial crisis 
due to the presence of anticipation effects. There is growing evidence that anticipation effects, 
which relate to incidents unobserved but associated with an observed future event, have 
significant effects on subjective wellbeing. Clark et al. (2008a) show significant changes in 
life satisfaction measures ahead of life events including marriage, unemployment and job 
layoff; Frijters et al (2011), using quarterly Australian data, show a significant negative effect 
ahead of a worsening in finances. It is thus possible that the consumption and subjective 
wellbeing responses reported in this study underestimate the effect of the economic crisis. 
However, measurement of any anticipation effects for this research is challenging – first, it is 
unclear when the financial crisis commenced, particularly from the view of individual 
households. The actual event date triggering a consumption or wellbeing response could relate 
to the bankruptcy of institutions such as Lehman Brothers in the United States, or the point of 
job loss, or when an individual became aware of their superannuation wealth losses. Second, 
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the empirical strategy relies on annual data only, and any short term responses preceding the 
crisis’ onset are likely poorly measured. For these reasons, it is difficult to estimate the 
magnitude of anticipation effects. Based on the Frijters et al (2011) study however, it is likely 
that individuals were able to anticipate financial losses to some extent, and the reported results 
may underestimate the full effect of the crisis. 
4.3.2 Labour market shock 
While most studies have considered the effect of the wealth shock arising from the crisis, the 
labour market shock has received less attention, but it is of great interest because where the 
wealth shock would induce older individuals to stay in the labour force longer, the labour 
market shock may discourage delayed retirement. This section seeks to provide evidence on 
which of these counteracting forces may have prevailed.  A discrete-time discrete-space 
Markov model is used to model the participation decision for individuals aged 50 and over in 
the years 2007 to 2011. The models estimate the change in transition probabilities between 
states of labour force attachment The four states have been defined as follows (and a full 
description of the variables used to construct them provided in Appendix A): 
1. Full time employment: individuals who are working at least 35 hours weekly 
2. Non-employment: individuals who are unemployed, or outside the labour force and 
not fully retired. The status of non-employed refers to those who are marginally 
attached to the labour force – people who have a desire to work, and are either actively 
seeking work, or available to commence work immediately. They may be marginally 
attached due to reasons including a health condition, poor employment prospects, or 
caring responsibilities for their partner. 
3. Partial retirement: individuals who are working less than 35 hours per week. That is, 
partial retirement is equivalently part time employment. A preferred measure, self-
reported partial retirement status, was not available in all years.  
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4. Full retirement: individuals who self-report as being completely retired. 
The matrix Pij of transition probabilities pij of an individual being in state j at time t+1 
conditional on being in state i at time t is defined as follows: 
𝑷𝒊𝒋 = [
𝑝11 𝑝12 𝑝13 𝑝14
𝑝21 𝑝22 𝑝23 𝑝24
𝑝31 𝑝32 𝑝33 𝑝34
𝑝41 𝑝42 𝑝43 𝑝44
] 
The transition probabilities across each initial state must sum to one, that is ∑ 𝑝𝑖𝑗
4
𝑗=1 = 1, for 
i=1, 2, 3, 4. The pij elements depend only on the initial state, and a vector X of individual 
characteristics and the main variable of interest, the state-level unemployment rate for older 
Australians. The covariates X include demographic variables (age groups, gender, household 
structure, level of education, non-English background), wealth variables (home ownership 
status, superannuation wealth in 2006) and self-assessed health status (an indicator of health 
capital). It should be noted that the response of older Australians to the labour market shock 
may be influenced by access to their superannuation savings from the age of 55, and to their 
public pension entitlement at age 65. Consequently, age groups separate individuals by their 
access to early retirement options according to their age in each wave: ages 50 – 54 years, 55 
– 59 years, 60 – 64 years, and 65 years and over. Interaction terms between the age groups 
and the state unemployment rate are therefore also included. The key result considers changes 
in the transition probabilities for individuals in each of the initial states in response to the 
labour market shock. 
The transition probabilities are modelled using a four-equation system within a multinomial 
logit (MNL) model. While ideally we would specify the model for transition probabilities 
conditional on unobserved heterogeneity, Wooldridge (2010) points out that the problem of 
correlated random effects creates computational difficulties. He suggests using a pooled 
multinomial logit model with the addition of time-averaged variables as explanatory 
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variables, and the use of standard errors robust to arbitrary serial dependence (Wooldridge, 
2010: 653-654). The model is specified as follows for each initial state i=1,2,3,4 (note that a 
subscript denoting the individual has been omitted for simplicity, and the subscript i refers to 
the initial state): 
𝑝𝑖𝑗 = 𝑃(𝑦𝑡+1 = 𝑗|𝑿𝒕, ?̅?, 𝑦𝑡 = 𝑖) =
exp (𝑿𝜷𝒊𝒋+?̅?𝒊𝜸)
1+∑ exp (𝑿𝜷𝒊𝒉+?̅?𝒊𝜸)
4
ℎ=1
, j = 1, 2, 3, 4 
Where the vector X includes the explanatory demographic, wealth, and state-specific 
unemployment rate variables described above. The vector ?̅? refers to average of variables 
which vary over time and individual, for each individual; since few of the regressors change 
over time for retirees, ?̅? includes health capital and household structure only. Each individual 
with initial state i has the following contribution to the log-likelihood function: 
𝑙(𝜷𝒊) = ∑ 1[𝑦𝑡+1 = 𝑗]
4
𝑗=1
. log [𝑝𝑖𝑗(𝑿𝜷𝒊𝒋)] 
That is, the first MNL equation will generate transition probabilities p11, p12, p13 and p14, 
representing responses by older individuals who were working full time in 2007. The second 
equation generates transition probabilities for non-employed individuals, the third equation 
for partially retired individuals, and the final equation for those who were fully retired in 
2007. The hypothesis to be tested is that the increase in the unemployment rate from 2 to 3.5 
percent (commensurate with the rise in unemployment for older workers), precipitated large 
changes in the transition probabilities p12, p13, p14, p24, and p34. These represent full time 
workers moving to non-employment, partial or full retirement; partial retirees moving to non-
employment or full retirement; as well as the non-employed and partially retired moving into 
full retirement.  
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A key assumption underpinning multinomial logit models is the Independence of Irrelevant 
Alternatives (IIA), which asserts that an individual’s choice between two alternative states is 
unaffected by what other choice is available. This requires that an individual’s odds of 
choosing between two alternatives remains the same after additional states are included. In the 
case of the labour force participation states, the similarities between partial and full retirement 
may render this assumption unrealistic – the odds of choosing between full time employment 
and full retirement may not remain unchanged given the addition of a partial retirement 
alternative. To address this constraint, the models were also estimated using a multinomial 
probit estimator. The multinomial probit model does not require the IIA assumption, but is 
more computationally complex. The estimates from the multinomial probit models were very 
similar to those from the multinomial logit model, with only slightly higher probabilities of 
transitioning to full retirement. The results in the following section retain the MNL estimates 
for greater transparency. 
Table 27 shows some of the difficulties of defining the appropriate transition states. It shows 
that 21.4 percent of non-employed individuals received the Age Pension and had not worked 
any paid hours in 2007. This ambiguity between non-employed, partial and full retirement 
does not have a straightforward resolution. The classification of states is based only on labour 
force status and self-reported full-retirement status, and not on age or income source. 
Table 27. Public sources of income support, by labour force state (%), 2007 
  
Age 
Pension 
Disability 
support 
pension Newstart 
Carers 
Allowance Total 
Employed full time 0.8 0.4 0.2 0.4 1.7 
Non-employed 21.4 11.4 10.7 3.7 47.2 
Partially retired 7.6 4.4 2.7 3.4 18.1 
Fully retired 52.6 8.9 0.6 2.7 64.8 
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Overall, the data shows that almost one in two non-employed individuals received income 
support, mostly age, disability or unemployment benefits, while a smaller proportion receive 
assistance for caring responsibilities. Almost two-thirds of full retirees, and one fifth of partial 
retirees, received income support, predominantly the Age Pension. 
Table 28 shows the key summary statistics for individuals across the four states in 2007. The 
analysis is based on a balanced sample of 3930 individuals aged 50 and over in 2007. The 
data is dominated by those who were fully retired (49%) and employed full-time (29%). 
Generally, those in the non-employed category were more likely to be female, from a non-
English speaking background, and otherwise showed characteristics similar to those of full 
retirees (education levels, single-person households, income and wealth). Compared to full 
retirees, partial retirees were more likely to be younger, female, partnered, native English 
speakers with significantly higher levels of education and wealth. Finally, full time employees 
were more likely to be younger, male, and partnered homeowners with significantly higher 
income and wealth levels, and higher levels of education.  
Table 28. Sample means, by labour force state 
  
Employed 
full time 
Non-
employed 
Partially 
retired 
Fully 
retired 
     
Age 55.8 61.2 58.6 68.8 
Gender (Female) 37.3 73.8 65.6 58.3 
Metropolitan location 60.6 58.3 60.0 56.7 
Non-English speaking background 8.8 16.6 9.5 14.4 
Home owner 88.0 74.9 87.6 84.6 
Single person household 22.1 37.3 22.0 37.6 
Education level 
    Bachelor degree and higher 29.3 12.9 26.0 10.7 
At least Year 12 schooling 45.4 35.8 43.5 36.4 
Year 11 and below 25.3 51.3 30.6 52.9 
Total income (000s) 112.6 54.9 98.4 43.6 
Financial wealth 350.6 282.5 439.5 315.9 
Non-financial wealth 793.1 564.7 854.5 490.1 
     
Number of individuals 1138 271 590 1932 
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4.4 Results  
4.4.1 Wealth and liquidity shock 
Table 29 shows the sample average annual changes in welfare between 2007 and 2011, and 
shows that in 2009, consumption expenditure fell 4.8 percent for wealthy retirees versus -0.1 
and 0.7 percent changes for no and low-wealth retirees, respectively. On a scale of 0 to 11, 
financial satisfaction fell on average 0.43 scale points for wealthy retirees, versus -0.13 and -
0.16 for no and low-wealth retirees in 2008. These movements in subjective welfare appear to 
precede the changes in actual expenditure, and had reversed to some extent in 2010. Finally, 
average life satisfaction changes did not show any evident patterns in relation to the crisis of 
2008, but appears to be declining over time across all retiree groups. Note that there were also 
positive welfare changes in 2010 for no-wealth retirees, following the once-off pension 
increase in late 2009.  
Table 29. Average changes in individual welfare, 2007 – 2011  
Year 
Consumption Expenditure Financial Satisfaction Life Satisfaction 
No 
wealth 
Housing 
wealth 
High 
wealth 
No 
wealth 
Housing 
wealth 
High 
wealth 
No 
wealth 
Housing 
wealth 
High 
wealth 
2007 11.7 2.3 4.3 0.12 0.00 0.12 -0.17 -0.13 -0.08 
2008 -0.1 0.7 5.9 -0.13 -0.16 -0.43 -0.08 0.04 -0.08 
2009 3.8 -0.7 -4.8 0.00 0.05 -0.05 -0.15 -0.10 -0.01 
2010 9.8 6.3 2.4 0.61 0.09 0.04 0.15 -0.03 -0.05 
2011 -4.0 4.5 -0.9 -0.08 0.06 -0.10 0.05 -0.04 -0.08 
 
Table 30 shows results from the fixed effects regression of the change in the logarithm of 
non-durables consumption expenditure on correlates of the size of the wealth shock. For the 
subjective well-being responses, the dependent variable was the change in satisfaction scale 
points (since this direct measure of utility does not have a percentage change interpretation). 
The crisis effects correspond to the coefficients on a vector of indicator variables on the years 
of the economic crisis (2008 and 2009).  
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Table 30. Effect of the economic crisis on consumption expenditure and subjective well-being 
  Consumption expenditure Financial satisfaction Life satisfaction 
  
No 
wealth 
Housing 
wealth 
High 
wealth 
No 
wealth 
Housing 
wealth 
High 
wealth 
No 
wealth 
Housing 
wealth 
High 
wealth 
          Early crisis (2008) -0.04    -0.15*** 0.04**  -0.41    -0.31*   -0.45*** 0.12    0.12    -0.01    
Early crisis (2008) (0.05) (0.05) (0.02) (0.31) (0.18) (0.07) (0.28) (0.16) (0.06) 
Mid crisis (2009) -0.03    -0.12**  -0.07*** -0.50    0.15    -0.02    -0.34    0.04    0.06    
Mid crisis (2009) (0.07) (0.06) (0.02) (0.32) (0.20) (0.07) (0.31) (0.17) (0.06) 
Robust standard errors shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
The largest drop in consumption was amongst retirees with housing wealth only, which fell 
15 percent in 2008 and 12 percent in 2009. The effect on those with only housing wealth did 
not appear to be due to short term liquidity constraints, as alternative model specifications did 
not materially alter the results
18
. This group is also highly dependent on the Age Pension and 
has virtually zero income variability, and was therefore likely unaffected by an uncertainty 
shock to future income. Thus the impact of the crisis on this group was most likely through 
lost housing wealth.  
The drop in consumption was also large and significant for wealthy retirees, falling 7 percent 
in 2009. The most likely channels affecting this group of retirees were certainly the wealth 
shock from falling asset prices, and also the uncertainty shock to future income. Although 
quantifying the balance between the two is impossible, it is arguable that the wealth shock 
dominated the two effects – greater uncertainty around future income may induce higher 
precautionary savings, however this also depends on pre-crisis liquidity. Poor liquidity was 
unlikely to affect wealthy retirees in a significant way – the sample data showed that on 
                                                 
18 Models which attempted to control for the presence of short term liquidity constraints did not materially alter the estimated effects on those 
with housing wealth only. These models included as controls variables identifying individuals who reported being unable to respond to a 
financial emergency requiring the raising of $2000, or having experienced financial distress in the form of not having met rent/mortgage 
payments, not paying bills, foregoing meals, being unable to heat their home, or asking family/friends/welfare organisations for financial 
assistance.  
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average, these high-wealth retirees had almost $600,000 in liquid financial assets in 2006
19
. 
The effect on wealthy retirees was smaller than that on retirees with housing wealth only, 
showing that greater pre-crisis wealth levels offered a buffer against adverse welfare effects.  
The change in consumption amongst no-wealth individuals was much lower (around 3 percent 
in 2009) and could not be precisely specified given the relatively small sample size. This 
group is of interest because they experienced no wealth shock, no labour market shock, and 
no shock to their income process (being reliant on certain pension payments). Their small fall 
in consumption can be interpreted as a result of liquidity constraints. 
Studies in the United States have found a range of similar results, despite different 
methodologies: Shapiro (2010) finds that for all retirees, consumption fell about 3 percent 
(and up to 6 percent depending on the measure of consumption and level of wealth); Hurd and 
Rohwedder (2010) found a 7.6 percent fall in consumption amongst those aged 50 to 64 
years.  
Significant falls in financial satisfaction occurred in 2008 amongst retirees with high wealth 
and housing wealth only. The crisis caused financial satisfaction to fall 0.45 scale points for 
wealthy retirees and 0.31 scale points for those with housing wealth only. As a point of 
reference, for individuals who reported experiencing a negative retirement shock and were 
observed during their transition to retirement, their contemporaneous financial well-being 
scores fell by an average 0.21 scale points. It is worth noting that the large declines in 
financial satisfaction in 2008 preceded the actual falls in consumption expenditure, which 
suggest that such subjective indicators may lead actual consumption changes.  Finally, there 
were no significant changes in life satisfaction outcomes. 
                                                 
19 Including cash and bank accounts, equity investments, superannuation balances and trusts.  
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Overall, the crisis had large and significant financial effects on retired households with 
significant wealth holdings, while those without wealth exposure were insulated against asset 
market gyrations. Those without significant wealth also received a positive exogenous shock 
by way of the 2009 pension increase. Financial subjective well-being appeared to be a leading 
indicator of subsequent consumption changes, while life satisfaction measures did not respond 
significantly at all. As shown in Chapter 5, life satisfaction is driven by health and social 
outcomes, which were not primary channels for the crisis’ effects.  
4.4.2 Labour market shock 
The analysis of the extensive margin of labour supply considers the transitions of older 
Australians, categorised into mutually exclusive groups of employed full time, non-employed, 
partially retired, and fully retired. The matrix of sample transition rates for the 3930 
individuals is shown in Table 31. Pooled across the years 2008 to 2011, it shows the number 
of individuals in each state at time t as a proportion of those in state i at time (t-1). For 
example, on average 8.6 percent of full time employees moved to partial retirement each year. 
The data shows that relatively few transitions take place from full time employment or full 
retirement. However, where transitions do occur, full time employees were most likely to 
move to partial retirement, the non-employed to full retirement, and partial retirees to full 
retirement. In particular, 38.8 percent of non-employed individuals moved to full employment 
on average, peaking at 42.3 percent in 2009. The movement of partial retirees to full 
retirement increased (not shown) – from 8.1 percent in 2008, to 15.9 percent in 2011 (11.2% 
on average). This potentially reflects the persistence of weak labour market conditions for 
older workers despite the general economic recovery from 2010. 
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Table 31. Sample transition rates, 2008 – 2011 
All aged 50 and over State at time t   
State at time (t-1) 
Full time 
employment  
Non-
employed 
Partially 
retired 
Fully 
retired Total 
Full time employment  85.4 2.6 8.6 3.3 100.0 
 
(0.01) (0.01) (0.004) (0.01) 
 Non-employed 6.0 42.7 12.5 38.8 100.0 
 
(0.02) (0.05) (0.04) (0.09) 
 Partially retired 9.8 6.5 72.5 11.2 100.0 
 
(0.04) (0.02) (0.04) (0.06) 
 Fully retired 0.2 3.4 1.6 94.8 100.0 
  (0.001) (0.01) (0.003) (0.01)   
No. observations 4136 965 2367 8256 15724 
Standard errors reported in parentheses. 
 
These transition rates vary significantly by age group. For those aged under 60 years, as 
shown in Table 32, the probability of moving back into full time employment from either 
non-employment or partial retirement was higher, while the likelihood of staying in full 
retirement was much lower. Non-employed individuals were more likely to stay marginally 
attached to the labour market, rather than move in to full retirement. By contrast, those aged 
60 and over showed significantly higher probabilities of moving to full retirement from every 
state, with the increase most pronounced for non-employed and partially retired individuals. 
These sample transition probabilities are shown in Table 33. 
Table 32. Sample transition rates, aged less than 60 years, 2008 – 2011 
Aged less than 60 State at time t   
State at time (t-1) 
Full time 
employment  
Non-
employed 
Partially 
retired 
Fully 
retired Total 
Full time employment  88.9 2.6 6.8 1.7 100.0 
 
(0.01) (0.01) (0.002) (0.01) 
 Non-employed 9.5 47.5 15.2 27.8 100.0 
 
(0.06) (0.04) (0.10) (0.09) 
 Partially retired 12.4 6.3 75.2 6.0 100.0 
 
(0.05) (0.03) (0.05) (0.05) 
 Fully retired 0.3 9.8 4.3 85.6 100.0 
  (0.01) (0.08) (0.06) (0.04)   
No. observations 3094 474 1263 982 5813 
Standard errors reported in parentheses. 
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Table 33. Sample transition rates, aged 60 years and over, 2008 – 2011 
Aged 60 and over State at time t   
State at time (t-1) 
Full time 
employment 
Non-
employed 
Partially 
retired 
Fully 
retired Total 
Full time employment  75.2 2.6 14.1 8.1 100.0 
 
(0.04) (0.004) (0.02) (0.02) 
 Non-employed 2.6 38.1 10.0 49.3 100.0 
 
(0.01) (0.13) (0.13) (0.24) 
 Partially retired 6.7 6.7 69.5 17.1 100.0 
 
(0.06) (0.04) (0.11) (0.10) 
 Fully retired 0.2 2.5 1.3 96.0 100.0 
  (0.001) (0.01) (0.003) (0.005)   
No. observations 1042 491 1104 7274 9911 
Standard errors reported in parentheses. 
 
Moving to the regression results, the coefficient estimates from a multinomial logit are not 
directly interpretable. Consequently, the following results present the change in transition 
probabilities in response to an increase in unemployment rate from 2 to 3.5 percent 
(commensurate with the change experienced amongst those aged 45 and older during the 
economic crisis). That is, the average change in transition probability 𝑝𝑖𝑗(?̅?, 𝑢𝑒 = 3.5%) −
𝑝𝑖𝑗(?̅?, 𝑢𝑒 = 2%) for each transition j = 1, 2, 3, 4, conditional on being in initial state i is 
presented. The vector ?̅? refers to a set of fixed characteristics for the following stylised but 
typical individuals: 
 A partnered male,  
 A partnered female, 
 A single female.  
Estimates for each of these stylised individuals have been calculated separately for age groups 
50 – 54, 55 – 59, 60 – 64, and 65 and over. Individuals are also assumed to be homeowners 
with average wealth in 2007, a Year 12 level of education, and having self-reported fair/good 
health. 
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The impact of the labour market shock on full time employees is considered first (Table 34). 
Conditional on being employed full time in 2007, the impact of a rise in unemployment rate 
from 2 to 3.5 percent was characterised by the following features. First, there were nonlinear 
age effects. The probability of remaining in full time work fell for all age groups, but 
particularly for those aged 60 and over. These workers were most likely to move into full 
retirement – for example, the probability of males aged between 60 and 64 entering full 
retirement rose 2.5 percentage points
20
.  Second, female workers were less likely to remain in 
full time employment than males, with the strongest exit from full time work among partnered 
females – the probability of partnered females aged 60 to 64 remaining in full time work fell 
9.7 percentage points
21
. Third, both partnered and single females were more likely than males 
to enter partial retirement across all age groups. These results suggest that the labour market 
shock overwhelmed the effects of the wealth shock for those aged over 60 and more so for 
females. That is, despite the drop in lifetime wealth and the incentive to delay retirement, 
weak labour market conditions discouraged workers from remaining in full time work (or 
pursuing further full time work in the event of being laid off). 
 
 
 
 
 
                                                 
20 This is calculated as follows. The transition probability for partnered males aged 60 – 64 to move into full retirement (conditional on full 
time employment in the previous period) was 0.021 when the unemployment rate was 2%. This increased to 0.046 when the unemployment 
rate rose to 3.5%. The change of 2.5 percentage points has been reported.  
21 All results are based on a balanced panel. It was observed that for partnered females only, results based on an unbalanced panel showed 
even higher rates of labour force exit. 
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Table 34. Change in transition probabilities for individuals employed full time in 2007 
Full time employee in 2007 Percentage point change in transition probability 
Individual type 
Full time 
employment 
Non-
employed 
Partially 
retired 
Fully 
retired 
Partnered male 
    Aged 50-54 -1.1 0.5 1.4 -0.8 
Aged 55-59 -3.3 0.8 1.8 0.7 
Aged 60-64 -6.4 0.9 3.1 2.5 
Aged 65+ -13.0 0.1 5.4 7.6 
Partnered female 
    Aged 50-54 -1.8 0.5 2.9 -1.5 
Aged 55-59 -5.7 0.7 3.6 1.3 
Aged 60-64 -9.7 0.6 5.1 4.1 
Aged 65+ -18.3 0.1 7.6 10.7 
Single female 
    Aged 50-54 -2.1 0.6 2.3 -0.8 
Aged 55-59 -4.6 0.9 3.0 0.7 
Aged 60-64 -7.8 0.9 4.6 2.3 
Aged 65+ -14.8 0.1 8.0 6.8 
 
The results for the 271 individuals who were non-employed in 2007 are presented next in 
Table 35. The stylised categories for non-employed individuals are the same as for full time 
employees, except estimates are based on lower education levels (Year 11 and below) to 
reflect the lower educational attainment of this group. In order to mitigate the impact of 
smaller cell sizes, the age groups have been collapsed into those aged 50 – 64 and over 65. 
The main result for the non-employed in response to the increase in unemployment was a 
significant decline in attachment, however marginal, to the labour market, and a 
commensurate shift into full retirement. This was unsurprisingly most pronounced amongst 
those aged 65 and over, but was still large for those younger than 65 – for example, the 
probability of partnered males aged 50 to 64 entering full retirement rose 9.5 percentage 
points in response to the jump in unemployment. The transition probabilities changed in 
similar ways for partnered males and females, while single females were less likely to move 
into full retirement. These results show that for the non-employed, already only weakly 
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attached to the labour force in 2007, the moderate increase in unemployment induced by the 
crisis strongly discouraged further participation in the labour force.  
Table 35. Change in transition probabilities for individuals non-employed in 2007 
Non-employed in 2007 Percentage point change in transition probability 
Individual type 
Full time 
employment 
Non-
employed 
Partially 
retired 
Fully 
retired 
Partnered male 
    Aged 50-64 4.1 -16.0 2.4 9.5 
Aged 65+ 0.1 -19.6 0.9 18.7 
Partnered female 
    Aged 50-64 0.9 -14.1 2.5 10.7 
Aged 65+ 0.0 -19.7 0.8 18.9 
Single female 
    Aged 50-64 1.1 -9.8 1.6 7.1 
Aged 65+ 0.0 -13.3 0.5 12.8 
*There were small cell sizes of individuals moving from non-employment to full-time employment, with only 71 observations on this 
transition across all categories and all years.  
 
For partial retirees, results were highly segmented by age. Those aged less than 60 years were 
most likely to move back into full time employment – a surprising result given the weak 
labour market conditions but consistent with life cycle model predictions that individuals may 
seek to restore financial losses by increasing labour supply. This was particularly the case for 
males – for example, the probability of males aged 55 – 59 moving back into full time 
employment rose 4.7 percentage points. In later analysis, data on tenure with current 
employer and weekly hours is used to show that this increased intensity of work was driven 
by a small number of partial retirees who moved into new jobs with more working hours. The 
second result, for partial retirees aged 60 and over, showed large increases in the probability 
of moving into full retirement. This response was strongest amongst partnered females – for 
example, the probability of partnered females aged 60 to 64 becoming fully retired rose 4.5 
percentage points. 
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Table 36. Change in transition probabilities for partial retirees in 2007 
Partial retiree in 2007 Percentage point change in transition probability 
Individual type 
Full time 
employment 
Non-
employed 
Partially 
retired 
Fully 
retired 
Partnered male 
    Aged 50-54 4.3 0.6 -6.1 1.1 
Aged 55-59 4.7 1.4 -8.0 1.8 
Aged 60-64 -0.5 1.4 -4.7 3.9 
Aged 65+ 1.6 1.0 -10.8 8.3 
Partnered female 
    Aged 50-54 2.3 0.6 -4.1 1.3 
Aged 55-59 2.7 1.3 -6.3 2.2 
Aged 60-64 -0.3 1.3 -5.4 4.5 
Aged 65+ 0.8 0.8 -10.6 9.0 
Single female 
    Aged 50-54 2.7 1.0 -4.7 1.0 
Aged 55-59 3.1 2.3 -7.1 1.7 
Aged 60-64 -0.4 2.3 -5.4 3.5 
Aged 65+ 1.0 1.5 -9.8 7.2 
 
 
Finally, Table 37 presents the results for those who self-reported as fully retired in 2007. The 
age groups have been collapsed into ages 50 – 59, 60 – 64, and 65 and over, to account for the 
smaller number of full retirees aged under 55. The results show that, as expected, the labour 
market shock had the least effect on those already retired. Compared to the scale of responses 
from individuals in full time employment, non-employment and partial retirement, the change 
in probabilities for full retirees was minimal. 
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Table 37. Change in transition probabilities for full retirees in 2007 
Full retiree in 2007 Percentage point change in transition probability 
Individual type 
Full time 
employment 
Non-
employed 
Partially 
retired 
Fully 
retired 
Partnered male 
    Aged 50-59 0.0 0.6 0.9 -1.5 
Aged 60-64 0.0 0.2 1.0 -1.1 
Aged 65+ 0.0 0.0 0.2 -0.2 
Partnered female 
    Aged 50-59 0.0 1.4 0.8 -2.1 
Aged 60-64 0.0 0.4 0.9 -1.3 
Aged 65+ 0.0 0.0 0.1 -0.2 
Single female 
    Aged 50-59 0.0 1.4 0.3 -1.7 
Aged 60-64 0.0 0.4 0.3 -0.7 
Aged 65+ 0.0 0.0 0.1 -0.1 
 
Overall, the labour force participation response of older Australians to the sharp rise in 
unemployment can be summarised as follows. First, full time workers were much less likely 
to stay in full time employment, with those over 60 and women in particular substantially 
more likely to move into partial and full retirement. Second, those classified as non-employed 
responded to the labour market shock by abandoning what remained of their attachment to the 
labour market (be it a desire to work or in the process of seeking work), and moving into full 
retirement. Third, partial retirees under the age of 60 responded by increasing their working 
hours to enter full time employment, while those over the age of 60 moved into full 
retirement. Finally, from a gender perspective, partnered females generally reduced their 
attachment to the labour market by more partnered males, while single females retained a 
greater attachment than partnered females. The analysis shows that of the two forces acting on 
older Australians with any attachment to the labour market – the first being the wealth shock 
forcing individuals to work longer to recover their expected wealth, and the second being the 
labour market shock discouraging or forcing individuals from the labour force – that it is the 
overwhelmingly the latter which was the dominant force. These results contrast with those in 
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studies from the United States, where the main documented response was a sharp increase in 
expected retirement age (Shapiro, 2010: Hurd & Rohwedder, 2010). This difference may 
reflect significant country differences in institutional settings, namely the accessibility and 
adequacy of private retirement savings and public pension schemes, and the associated 
incentives for retirement.  
The result that younger partial retirees increased the intensity of their labour supply is perhaps 
at odds with our expectation of outcomes in a weakened labour market. However, life cycle 
models predict that ceteris paribus, a permanent wealth shock to those near the end of their 
working life would induce exactly this response, in order to recover lost wealth. Indeed, the 
shorter remaining working horizon of these older workers might actually induce a stronger 
response relative to their younger peers. The following analysis of this intensive margin of 
labour supply considers the response of partial retirees only. The sample comprises 657 
individuals who were over the age of 50 in 2007 and working less than 35 hours per week, 
and remained in employment. The summary data in Table 38 below indicates that these partial 
retirees increased their working hours by an average of 8.97 percent in 2008 and 5.22 percent 
in 2009, before reversing in 2010 and 2011. Of the 657 initial partial retirees, 79 had returned 
to full time employment by 2009. The probability of moving to full time work was found to 
be strongly associated with entering a new job, which was measured by an individual’s job 
tenure being less than one year.  
Table 38. Annual change in weekly paid hours, partial retirees 
Year % change in weekly hours n 
2008 8.97 593 
2009 5.22 492 
2010 -4.03 434 
2011 -2.69 396 
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Estimates from a fixed effects model of the change in the logarithm of weekly hours are 
shown in Table 39, using the same explanatory variables as earlier, with added controls for 
new job status and wages. These are the correlates determining preferences, and future wealth 
(and thus operating through the shock to the marginal utility of wealth). The wages data is 
based on a derived hourly wage variable, and outlier observations have been censored. These 
include hourly wages exceeding $100 (comprising less than 1% of the sample), and those 
below the minimum wage in each wave.  
The results in Table 39 show that there was a large and significant 6.97 percent increase in 
working hours amongst partial retirees in 2008. The largest driver of increased hours however 
was entering a new job, which induced a 26.34 percent increase in weekly hours. It can be 
concluded that the impact of the labour market shock was substantially to reduce the 
attachment of older individuals to the labour force, however for those relative few in a 
position to access new employment or increase hours, the wealth shock induced these 
individuals to increase their labour supply.  
Table 39. Effect of the economic crisis on the weekly hours of partial retirees 
  Change in log (hours) 
n=1642 
 Early crisis (2008) 6.97***(0.03) 
Mid crisis (2009) 2.24   (0.03) 
  New job 26.34** (0.12) 
Robust standard errors shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
4.5 Discussion and conclusions  
The objective of this study was to estimate the welfare effects arising from the economic 
crisis on older Australians. The main contribution of this study is that it investigates a number 
of the dimensions of the economic shock, namely the wealth shock, the liquidity shock, and 
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the labour market shock. The impact of these different channels was evaluated at the 
individual level using rich longitudinal micro-data. The research found that the wealth shock 
had strong adverse effects on the consumption behaviour of wealthy retirees or retirees 
exposed to the housing market, with consumption declining 7 and 12 percent in 2009, 
respectively. No-wealth retirees, insulated from asset market and labour market gyrations as 
well as income uncertainty, nonetheless experienced a (statistically insignificant) 3 percent 
fall in consumption, attributable to tightened credit conditions. These falls are significant 
given that retirees generally face little income uncertainty compared to their working age cou-
nterparts, and because in the event of future crises, fewer individuals will be insulated from 
income uncertainty as more Australians move into full or partial self-funded retirement. The 
analysis of the effects of the labour market shock were also emphatic. Despite the declines in 
wealth and commensurate consumption falls, older Australians generally responded to the 
economic crisis by leaving the workforce. This was particularly the case for those aged 60 to 
64, with significant increases in the probability of moving into full retirement for both full 
time workers (up 2.5 percentage points for partnered males and 4.1 for partnered females), 
and for the non-employed (up around 10 percentage points for men and women). Partial 
retirees however, particularly those aged 60 and under, were more likely to return to full time 
employment, and indeed the study found a 7 percent increase in working hours for those who 
remained in employment. Theoretical predictions are ambiguous as to which of the two 
shocks to lifetime wealth will dominate changes to consumption and labour supply decisions– 
the wealth shock which incentivises individuals to delay retirement, or the labour market 
shock which impedes efforts to restore this wealth. The results here indicate that the effects 
were heterogeneous and critically dependent on age and gender, however the general theme 
was one of earlier retirement. 
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The second contribution of the research relates to points of interest specific to the Australian 
case study. Australia is an interesting case because the country fared well relative to other 
developed economies, and also because of the institutional settings governing retirement 
savings. Australia did not technically enter a recession, did not bail out its banks, and did not 
suffer a precipitous decline in housing values. Australia also has in place a universal Age 
Pension entitlement, which is likely to have insulated most retirees from the wealth, liquidity 
and income uncertainty shocks. Certainly the estimates in this study on the consumption 
effects of the crisis on different low-wealth groups were smaller than those cited in other US 
studies, although declines in financial satisfaction were still severe. In addition, Australia has 
a maturing mandatory private savings superannuation scheme, and while the cohort studied in 
this research has not benefitted fully from its implementation, future cohorts will likely both 
benefit from higher levels of wealth entering new economic crises, but also suffer from 
greater income uncertainty. For the time being however, much of the wealth of older 
Australians was protected in the form of social security wealth. This study shows that even 
with these moderate economic conditions (relative to other developed economies), the effects 
on the labour supply and consumption behaviour of older households was quite pronounced. 
Finally, the study continues in the vein of this thesis by considering different measures of 
individual welfare – in this case, consumption expenditure, financial satisfaction, and life 
satisfaction. The research showed that there were steep declines in financial satisfaction 
across the different wealth groups, and that these declines preceded the more heterogeneous 
declines in consumption expenditure. For the purposes of evaluating the impact of such 
economic (predominantly financial) shocks, the results suggest that subjective measures of 
financial well-being can be used to inform expectations of future consumption (expenditure) 
behaviour. There was also virtually no movement in life satisfaction responses, suggesting 
that while the economic outcomes with respect to incomes, expenditure and labour supply 
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shifted significantly, they did not impact the broadest notion of individual welfare – 
happiness, as captured by the individual’s evaluation of their life overall. This is comforting 
in some ways, insofar as individuals’ welfare is not tied up entirely with the level and 
certainty of their material circumstances at a point in time. Yet it is also perplexing, because if 
utility remains the cornerstone of microeconomic consumer analysis, then how can two 
measures designed to operationalise the concept – consumption expenditure and life 
satisfaction – produce such divergent findings? This question is firmly taken up in the next 
and final chapter.  
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5. Retirees and life satisfaction: More than retirement income 
 
The previous two chapters focused on events which operated primarily through financial 
channels, and the evaluation of both the economic crisis and the pension increase showed very 
little impact on what has been increasingly accepted as a proxy for utility – the subjective 
evaluation of life satisfaction. Does the fact that such seismic economic events had such little 
impact on life satisfaction render it a useless measure? If it does not reflect financial wealth 
shocks, then what does it measure, and how can we reconcile this to more traditional 
economic measures individual welfare? The analysis in this section investigates the notion 
that well-being can be decomposed into a number of constituent domains, including financial, 
health, and social well-being. Existing studies show that life cycle patterns of happiness are 
closely predicted by these domains, and this chapter extends the literature by closely 
investigating the well-being of retirees using novel econometric techniques. In particular, the 
research addresses gaps in the literature relating to the relative importance and interaction of 
different domains of wellbeing in determining overall life satisfaction. Prior studies have 
typically focused on the impact of individual determinants (e.g. income, marriage, 
unemployment), rather than the aggregation and relative importance of distinct domains. 
Particular attention is devoted to the notions of health and social capital, and their potential 
role in determining individual welfare. The research also offers methodological innovations to 
analyse the inherently unobservable phenomena, extending the use of standard latent variable 
frameworks in estimating health capital to also estimating social and financial capital. This 
contribution is important for exploring ways of quantifying and comparing phenomenon 
without easily observable or common units. 
The chapter is set out as follows. First, a discussion of the ‘domain satisfaction’ approach to 
well-being, and its application within economics is presented. Second, a description of the 
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dataset and empirical strategy employed is set out. In particular, panel data rich in health and 
social domain variables is used within standard latent variable frameworks. The modelling 
results then follow, designed to identify the relative importance of each domain and their 
interactions. A concluding discussion summarises the findings and draws out their practical 
implications. 
To preview the results, the research first finds that there are significant links between the 
objective conditions and the subjective evaluations of well-being in each domain, helping to 
validate the use of subjective measures. The results also critically show that health well-being 
dominates life satisfaction outcomes (much more so than financial or social well-being), and 
that a significant interaction between health and social well-being exists.  
5.1 The domain satisfaction approach to well-being 
First suggested by psychologist Angus Campbell (Campbell, 1981; Campbell et al., 1976) the 
‘domain satisfaction’ approach to well-being replaces objective conditions with subjective 
domain evaluations, and posits that global life satisfaction is the “net outcome of satisfaction 
in the principal life domains, and satisfaction in each domain is the product of both objective 
conditions and goals or aspirations in that domain” (Easterlin, 2006).  
The disaggregation of subjective well-being into constituent domains has been explored in 
some detail in the psychology literature. Cummins (1996) reviews 27 definitions of quality of 
life arising predominantly from psychological studies, and presents evidence that life quality 
can be decomposed into seven domains. He labels these domains material well-being, health, 
productivity (or work), intimacy (or social connections), safety, place in community (relating 
to status and self-esteem), and emotional well-being. Of these domains, early surveys 
indicated that health, social connections, material well-being and work are consistently ranked 
as the most important (Abrams, 1973; Campbell et al., 1976; Flanagan, 1978). The main 
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results to emerge from Cummins (1996), after reviewing 32 studies on the relationship 
between domains and life satisfaction, are that life satisfaction can indeed be expressed 
efficiently as a function of seven domains, that not all domains are perceived equally, and that 
the domain of social connections (or intimacy) receives a higher weighting than all others. 
Over the life cycle, Easterlin (2006) shows that satisfaction with family life shows similar 
patterns to overall happiness, while satisfaction with health and financial circumstances differ 
markedly. Satisfaction with one’s financial situation falls slightly up to age 36, before rising 
considerably thereafter; satisfaction with health falls steadily through the life course. Further, 
Easterlin argues that the greater amplitude of the changes and trends in the domain 
satisfactions relative to overall happiness suggest that adaptation is neither rapid nor complete 
in each domain. 
There have been extensive studies on the correlates of subjective well-being, including a 
growing number within the discipline of economics (see section 2.2). There are however 
relatively few which consider general well-being, or happiness, as an aggregation of domain 
satisfactions. Domain satisfaction reflects not only the relevant objective conditions, but also 
an individual’s assessment of how those conditions measure against expectations and needs. 
While studies in economics have been limited, van Praag et al. (2003) find that for working 
age individuals, job satisfaction, health satisfaction and financial satisfaction are the strongest 
contributors to life satisfaction. Kapteyn et al. (2009) find that social relations have the most 
significant weighting in life satisfaction. Easterlin et al. (2007) find that the domains of 
family, finances, health and work predict overall happiness well, and particularly for the well-
educated, who enjoyed greater satisfaction in all four domains. They also find that from mid-
life onwards, improved satisfaction with family life and work offset negative changes in the 
health and financial domains, and they conclude that no single domain is the key to happiness. 
Easterlin (2006) ranks the same four domains according to the magnitude of their effect on 
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overall happiness, finding family life most important, then financial situation, work and health 
in a sample of individuals aged 18 and over. Anand et al. (2011) test a multi-dimensional 
measure of well-being, using Sen’s (1999) capabilities approach to well-being.  Their measure 
uses ten capability domains
22, which represent an individual’s freedom to choose a life of 
value, and also conclude that life satisfaction is strongly associated with the social aspects of 
life and life autonomy. Finally, in one of the few studies relating to retirees, Bonsang et al. 
(2012) find that voluntary retirement has positive effects on health and leisure domains, 
offsetting negative effects on financial satisfaction. Overall, these studies support an 
aggregated domains-of-life satisfaction approach to overall happiness and welfare. 
This chapter contributes to the literature by going beyond analysis of specific determinants of 
life satisfaction. In particular, this study examines the validity of domain satisfactions 
amongst Australian retirees, and how relative weights may be attached to each domain.  In 
section 5.5, a novel econometric strategy is outlined for how to derive these weights. The 
implications of this exercise are simple but profound – if the importance of inherently 
unobservable domains (and their underpinning objective conditions) can be valued and 
compared, then this presents new avenues for guiding both public policy debate and research 
on subjective wellbeing. To date, there are limited studies comparing wellbeing across 
domains (e.g. van Praag et al, 2003; Kapteyn et al, 2009; Easterlin & Sawangfa, 2007; 
Easterlin, 2006), with no known studies in Australia, and virtually none focusing on the older 
population or other population subgroups (one example is Bonsang & Klein, 2012). The 
findings of such studies could support policy makers in allocating resources, and doing so as 
the demographics of the population changes.   
                                                 
22 The capability domains are health, work, freedom of political expression, freedom of political participation, freedom of religion, freedom 
of thought, emotional capabilities, security, environment and social relations, and freedom from discrimination. 
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Domain satisfactions are a construct that has emerged from the psychology literature, so how 
can we align such an interpretation of well-being with economics’ traditional utilitarian 
framework of individual welfare? Earlier, it was argued that by broadening the ‘asset 
boundary’ and ‘consumption opportunities’ traditionally understood by life cycle theory, it is 
possible to explore utility – well-being – within a framework well-worn by economists, while 
simultaneously embracing evidence that the income (or alternatively, preference satisfaction) 
account of well-being is inadequate. It is argued that any shock to well-being (e.g the shock of 
retirement, of job loss, loss of financial wealth) is a function of the assets with which an 
individual possesses prior to the shock. In this chapter, the scope of assets is extended to 
include all of financial capital, health capital and social capital. The discussion in section 5.2 
explores the definition and treatment of health and social capital within economics, but it 
suffices here to note that their commonalities with nonhuman (or external) capital are 
important and relevant to life-cycle models: all forms of capital involve the allocation of 
resources for the purpose of creating assets which generate a potential flow of benefits over 
some future time horizon. This includes physical capital such as roads, factories and 
machinery, as well as human capital such as knowledge, skills and experience; it also includes 
other forms of human capital – health and social capital. This avenue of thinking is not new, 
although social capital is a relatively recent arrival. Muurinen et al. (1985) suggested that 
individuals possess three kinds of capital: human capital (defined as education), health capital, 
and external or financial capital. They argued that these stocks are somewhat substitutable, 
insofar as physical fitness or strength can be deployed in the labour market in more physically 
demanding jobs where education levels are too low. Becker (2007), in an extension of his own 
human capital theory, argues the complementarity between investment in health capital and 
schooling. He argues that almost all valued characteristics (including life expectancy, health, 
marital stability, beneficial habits, and savings) are positively correlated with education, and 
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investments in different forms of human capital (which can be more generally interpreted as 
including both health and social capital) are thus complementary. Moreover, these outcomes 
tend to reinforce not just inequality in earnings, but inequality in overall welfare. Case et al. 
(2005) argue that poorer or less educated people face the more constrained choice of depleting 
health capital more rapidly as they age. The authors argue that different forms of capital are 
similar in that they provide service flows over multiple time periods, depreciate over time, but 
can also be increased with investment. With this understanding, the vast economic framework 
on optimal decision making, opportunity cost and investment can be brought to bear on 
questions of human, nonhuman, health, and more recently social, capital. 
The key tenet of life cycle models, that the expected marginal utility is smoothed over the life 
course, does not change with the expanded framework. Instead, it is reframed with the 
understanding that consumption for retirees relates to the draw-down of a much broader 
measure of wealth – wealth in financial, social and health capital. If then, it is accepted that 
social and health capital (as well as financial capital) form part of lifetime resources available 
for consumption, then the question remains of how best to measure their value. While 
objective measures of these assets are explored in the following analysis, ultimately the key 
proxy used for each is a subjective measure. This distinction is chosen because, as argued 
above, subjective measures reflect not only the objective indicators (emphasised in 
economics), but also the individual’s assessment of how those indicators met expectations and 
needs (emphasised in psychology). At a minimum, subjective measures are a lesser explored 
complement to more familiar objective measures. It is assumed that quality of life is 
influenced by objective conditions, but do not provide a direct assessment of an individual’s 
experience of it (Campbell, 1976). Furthermore, subjective measures are useful for where 
directly observable indicators are not available; for example, van Praag et al. (2006) argue 
that poverty is multidimensional, including for example environmental poverty, health 
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poverty, as well as financial poverty, and they use subjective proxies for each of these 
dimensions. Not only are objective measures not widely available (particularly for developing 
countries), but that even for financial circumstances, income is a poor proxy for adequate 
consumption where home production and exchange in kind are prevalent. Easterlin (2006) 
cites evidence however that domain satisfactions are dominated by actual objective 
circumstances and do not show complete adaptation; for example, satisfaction with family life 
mirrors the formation of family, children leaving home, divorce and widowhood. The 
approach taken in this chapter uses these subjective measures in a latent variable estimation 
framework. This approach is familiar to economics. In the measurement of health capital 
within health economics, in particular, there is already broad acceptance of the use of 
subjective measures of health as a proxy for health capital stocks (Au et al., 2005; Bound, 
1991; Disney et al., 2006; Hagan et al., 2009; Rice et al., 2006). Subjective measures of health 
have been shown to be strongly linked to objective health conditions and behaviours, and 
have a strong association with overall well-being. In this study, this approach is extended to 
the analysis of social and financial capital. Before doing so however, it is instructive to review 
the treatment of health and social capital within economics. While 
financial/external/nonhuman capital is standard in life-cycle models of intertemporal decision 
making, representing the returns to human capital accumulated over a lifetime, health and 
social capital are less clearly understood. The next section sets out the theory and evidence 
base for health and social capital in economics.   
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5.2 Health and social capital: Extending the concept of lifetime wealth 
5.2.1 Health Capital 
Models of health capital (or demand for ‘good health’, as distinct from demand for medical 
services) are rooted in Grossman’s seminal paper (Grossman, 1972). The paper set out a 
model for investment in health capital, with a similar framework to that for human capital.  A 
key difference is where human capital affects market (and nonmarket) productivity, health 
capital affects the total time available for all productive activities. Health capital is viewed as 
a durable capital good, assumed to depreciate at an increasing rate with age, and which can be 
increased with investment. Investment in health capital can be described by a household 
production function, with inputs including medical care, diet, exercise, as well has education, 
which influences the efficiency of production.  
Good health has dual roles. First, it is a consumption commodity which enters directly into a 
utility function, representing freedom from pain and illness. Second, it is an investment 
commodity in the production of ‘healthy days’ available for market and non-market activity. 
Grossman’s model considers the optimisation of a utility function which has as its arguments 
the consumption of health service flows and other commodities, over the consumer’s lifetime. 
The model is constrained by goods and time budget constraints, as well as a production 
function governing gross investment in health capital. Equilibrium conditions are such that 
the marginal efficiency of the optimal stock of health capital equals the user cost of capital. 
To model the life cycle effects, Grossman focuses on a pure investment model (no 
consumption benefits to good health), and assumes that the rate of depreciation of health 
capital increases with age. Grossman’s important conclusions include that gross investment in 
health capital is positively correlated with the depreciation rate, and negatively correlated with 
the stock of health. That is, given relatively inelastic demand for health, individuals seek to 
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offset the reduction in good health brought on by increasing depreciation rates, by increasing 
their gross investment. He also shows that higher levels of human capital (levels of education 
in Grossman’s paper) raise the marginal efficiency of health capital, leading to more educated 
people demanding higher levels of health stock.  
In empirical testing of his model, Grossman (2000) takes self-assessed health status as a 
measure of an individual’s stock of health. He finds that education and wages have significant 
and positive effects on the demand for health; and that age reduces health and increases 
medical expenditures. Gerdtham et al. (1999) use different measures of health status to 
produce results also consistent with Grossman’s model predictions. With respect to retirees, 
Bonsang and Klein (2012) see Grossman’s model as an extension of the life cycle model, 
where retirees will increase their investment in health because the relative cost of investing 
(time spent exercising, etc) falls. The impact of ill health on the retirement decision is also 
well documented, with poor health strongly associated with lower labour force participation 
(Deschryvere, 2004; Lindeboom, 2006). More recent studies have also provided evidence that 
health shocks significantly influence retirement behaviour (Hagan et al, 2009; Rice et al, 
2006; Au et al, 2005).  
Health capital, often measured as subjective (self-assessed) health status, has been widely 
linked with overall well-being. The correlation between subjective measures of life 
satisfaction and health is significant, and health is a strong determinant of life satisfaction 
(Deaton, 2008; Helliwell, 2003; Kahneman et al., 2005). Research suggests however that the 
correlation between objective physical health and subjective well-being is quite small, and not 
clearly understood (Deschryvere, 2004). Angner et al. (2009) find that subjective health 
measures predict happiness better than objective health measures for a sample of older, less 
healthy individuals. They suggest that the discrepancy between objective and subjective 
health measures may arise because individuals may adapt to illness over time, and in doing 
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so, may also derive greater utility from life’s other domains. Allied with this is evidence that 
the comorbidities that affect happiness most are those that disrupt daily functioning. Diener & 
Seligman (2004) review studies that show that both severe illnesses, such as heart failure, as 
well as those affecting daily functioning such as arthritis, deplete well-being levels and are 
linked with anxiety and depression. These conditions have a durable impact because they 
affect an individual’s ability to adapt. They suggest that a better understanding of health 
factors which are causally responsible for declining happiness would provide opportunities for 
better targeted health interventions. 
While self-assessed health has been the most common measure of health capital in studies 
linking health and retirement, there is conflict around the impact of reporting bias in these 
subjective measures (Hagan et al, 2009). Alternative, more objective, measures have been 
proposed, capturing self-reports on specific medical conditions and functional limitations. 
More recently, researchers have constructed measures of latent ‘health capital stocks’, using 
predicted values from models of self-assessed health (Bound, 1991; Au et al, 2005; Disney et 
al, 2006; Rice et al, 2006; Hagan et al, 2009). The predictors in these models are related to 
underlying medical conditions, functional limitations and demographic characteristics. This 
approach underpins the empirical strategy described in section 0. 
5.2.2 Social Capital 
The inclusion of social capital as a consumption and investment good, with properties similar 
to human and health capital, is relatively new to the economics discipline, but has amassed a 
broad literature in a short space of time. This literature traverses the sociology, public health 
and political economy disciplines, and has far reaching implications for the design and 
evaluation of public policy. Here, the development of social capital theory and its application 
within economics is briefly recounted. 
151 
 
Bourdieu (1986) defined social capital as the actual or potential resources which are linked to 
membership in a group. These relationships exist based on both material and symbolic 
exchanges (e.g. between buyers and sellers, or between family members). The network of 
exchange can be as small as a marriage, or as large as a rural village or group of corporations. 
Setting up and maintaining such a network involves costs, and investment is justified by the 
improvement of one’s well-being (e.g. investing in friendship), economic position (e.g joining 
a guild), or both (e.g. marriage).   
Coleman’s (1988) pioneering work aimed to align the utility-maximising, self-interested actor 
in economics, with the socialised agent governed by social norms and rules
23
, as in sociology. 
Coleman developed the concept of social capital as a tool for recognising the function of 
social structures in helping individuals pursue their self-interests. Social capital, like physical 
and human capital, is a resource available for productive use, which exists in the relations 
between people. Coleman emphasises that social capital allows economic exchanges to run 
more efficiently. He gives the example of a wholesale diamonds market in Brooklyn, where 
merchants exchange bags of gems for inspection – in private – without insurance, contracts or 
recourse; such a market is only possible due to the family, community and religious ties of its 
participants.  
Thus social capital has value for at least two reasons. First, it has intrinsic value insofar as 
social interaction and relationships contribute directly to utility for its participants. Second, 
social interaction has the capacity to improve the allocation of resources by improving 
information flow, coordination of activities, and collective decision-making. As with health 
capital, it is both a consumption and investment good.  Putnam (1995)  defined social capital 
                                                 
23 Social norms are defined as a ‘rule of behaviour that is followed by members of a community’. For a rule of behaviour to be a social norm, 
it must be in the interest of everyone to act in accordance with the rule if all others were to act in accordance with it. Social norms are 
‘equilibrium rules of behaviour’ (Dasgupta, 2005). Such a norm, such as the norm against littering, improves allocative efficiency, that is, the 
total benefits to society from attaining the cooperative outcome far outweigh the total costs (Knack et al., 1997). 
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as “the features of social organisation such as networks, norms and social trust that facilitate 
coordination and cooperation for mutual benefit”, a definition which reflects the importance 
of group-level attributes. Szreter et al. (2004) clarify however that while social capital is often 
regarded as being embodied in the relationships and networks and their associated norms of 
reciprocity, individuals themselves gain access to resources – ideas, information, money, 
services and favours – by virtue of their participation in these networks. Social capital then is 
a resource of individuals, but only by virtue of their membership in a group.  
Glaeser et al. (2002) suggest that the common understanding of social capital as a community-
level attribute may have hindered the development of economics’ acceptance individual 
investment in social capital. They extend the traditional optimal decision making framework 
of the economics discipline to the treatment of social capital. This is akin to the treatment of 
human and physical capital, with an important difference being that social capital depreciates 
with disuse. Returns to individual investment in social capital include market returns (e.g. 
higher wages for a more socially skilled worker), as well as non-market returns, including 
“improvements in the quality of the individual’s relationships, improvements in his health, or 
even direct happiness” (Glaeser et al, 2002: 440). Their model predicts, as with other types of 
capital, that social capital rises then falls with age, and that accumulation of social capital 
occurs at the start of the lifecycle. The model’s predictions are supported by empirical 
evidence showing an inverted U-shape relationship between age and social capital, after 
controlling for other demographic variables (Glaeser et al., 2002; Putnam, 2000).  
Trust, defined as “the willingness to permit the decisions of others to influence your welfare” 
(Sobel, 2002), is the link between social capital and outcomes. Forms of social capital, by 
enhancing trust between actors, facilitate cooperation and greater allocative efficiency. Knack 
and Keefer (1997) explain the importance of trust. They argue that economic activities, such 
as exchange of goods for future payment, the investment in assets without government 
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appropriation, or reliance on employees without monitoring, can be accomplished at lower 
cost in high-trust environments. Individuals spend fewer resources protecting themselves, 
with less need to draft written contracts, purchase insurance, offer bribes, or devote resources 
to monitoring.  
The importance of trust has led to its measurement being virtually synonymous with that of 
social capital. In particular, in macroeconomic studies, social capital is often proxied via the 
canonical Rosenberg (1956) question present in many large-scale surveys (e.g. World Values 
Survey, Gallup World Poll): ‘Generally speaking, would you say that most people can be 
trusted, or that you can’t be too careful in dealing with people’? Despite its widespread use, 
there is scant evidence of the validity of the Rosenberg question, and it is limited in its ability 
to distinguish between trust in friends, colleagues, neighbours, the police, or other groups 
(Glaeser et al., 2000). Despite the widespread acknowledgement of the importance of social 
capital, its definition remains inherently difficult to measure, prompting Solow (1995:36) to 
write: “If ‘social capital’ is to be more than a buzzword, something more than mere relevance 
or even importance is required....The stock of social capital should somehow be measurable, 
even inexactly’.  Researchers have since used and tested a range of approaches for 
overcoming this problem. Broadly, social capital has been measured through survey questions 
relating to general and specific perceptions of trust (e.g. of politicians, police, and various 
demographic groups), participation rates in local organisations, extent of informal socialising, 
sources of social support (given and received), political engagement, social cohesion and 
sources of local conflict/crime. Stiglitz et al. (2009) propose that measures of social 
connections should include those that measure social trust, social isolation, and the presence 
of informal support. The first, social trust, is proxied via the canonical Rosenberg question. 
Social isolation is measured through the extent of associational activities (e.g. with religious, 
community and hobby groups), and the presence and frequency of contact with friends, 
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family, colleagues and neighbours. It also includes engagement through the labour market, 
and within a marriage.  The presence of informal support is typically measured via survey 
questions which ask about the presence of confidantes, and of people one can depend on, or 
turn to when in trouble.  
Bearing these measurement difficulties in mind, research into the role of social capital has 
found a range of positive associations. At the macroeconomic level, Putnam’s (1993) study of 
economic performance in the north and south regions of Italy greatly influenced the research 
that followed. He showed that local governments are more efficient where there are higher 
levels of civic engagement. Knack and Keefer (1997) test the relationship between social 
capital and economic performance (per capita GDP growth), and find a significant and strong 
effect of having a high trust society.  Algan et al. (2010) measure the causal impact of social 
trust on economic growth, and find that social trust explains a significant share of the GDP 
per capita differences between developed countries.  
At the micro level, researchers have explored the impact of different forms of social capital on 
life satisfaction across the US and Canada (Helliwell et al., 2004; Helliwell et al., 2010). The 
studies find that one’s life satisfaction correlates strongly with the presence of social networks 
(including spouse, friends, family, neighbours, and churchgoing), and with perceiving trust in 
those we live amongst and in those in authority. Moreover, subjective and physical health 
appear to be conditioned by social capital factors, such that all forms of social connectedness 
have a strong positive effect. They suggest that engaging with a high-trust community with 
vibrant social networks has health benefits, and this indirectly also improves overall life 
satisfaction.  
This study is also concerned with the interaction between health, social and financial capital. 
Just as greater levels of human capital increase an individual’s productivity in the labour 
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market, their demand for good health, and consequent financial wealth, there is also evidence 
to suggest that an individual’s health capital is conditioned on their social capital levels. The 
interaction between the health and social domains has been drawn out strongly in the public 
health literature (Kawachi et al., 1999; Kawachi et al., 2004; Szreter et al., 2004) . Kawachi et 
al (1999) cite evidence suggesting that the links between social isolation (low individual 
social capital) and health outcomes include limited access to resources including emotional 
support, instrumental aid, and information. They argue that social capital, at a community and 
individual level, could influence health behaviours in at least 3 ways: by promoting the 
diffusion of health information; by increasing the likelihood of healthy behaviours being 
taken up; and by establishing norms which exert control over negative health behaviours.  
At the microeconomic level, Bolin et al. (2003) extend the Grossman (1972) demand-for-
health model to explain how investments in social capital affect health capital within a 
household. Investing in social capital, by forming and maintaining links to others in a social 
network, yields direct utility, as well as extending the household’s resources and importantly, 
facilitating the production of good health. That is, more social capital makes an individual a 
more efficient producer of health capital. They test their theory using data on 3800 Swedish 
individuals, and confirm that higher levels of social capital were associated with positive self-
assessed reports of health. 
Overall, the links between domains of well-being still need to be explored. The question of 
measuring, and understanding, the relative importance of different domains, and their 
interactions, is the central concern of this study.  
5.3 Data 
The sample of 4071 retirees is drawn from the annual longitudinal Household, Income and 
Labour Dynamics in Australia (HILDA) survey in the years 2003 to 2011 inclusive. From 
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these eight waves of longitudinal data, the key variables include objective and subjective 
measures of health, social, and external/financial capital. The variables relating to nonhuman 
wealth were described in sections 3.3 and 4.2, and includes data on income, superannuation 
wealth, and home ownership. The remainder of this section describes the selection of health 
and social capital variables.  
5.3.1 Health Capital 
The main measure of health status is a self-assessed health variable, based on the question: 
“In general, would you say your health is: Excellent, Very good, Good, Fair, Poor”. This 
measure has been widely accepted within health economics as an indicator of latent health 
stocks (Bound, 1991; Disney et al, 2003; Hagan et al, 2009; Rice et al, 2006; Au et al, 2005). 
The categorical observed responses are assumed to censor the underlying latent measure of 
good health.  
Following the approach of recent studies (Disney et al, 2003; Hagan et al, 2009; Rice et al, 
2006; Au et al, 2005), estimates of latent health stocks are generated using predictors 
including reported health conditions, functional limitations, and demographics. Choice 
variables, such as risk and lifestyle behaviours, are excluded. The health condition indicators 
are formulated as dummy variables based on the following questions: 
 Do you have any long-term health condition, impairment or disability that restricts 
you in your everyday activities, and has lasted or is likely to last, for 6 months or 
more? Respondents are then asked about problems with arms, legs, chronic pain, 
hearing, sight, stroke/head injury, difficulties breathing, and other conditions 
(including arthritis, heart disease and asthma). 
 Did a serious personal injury or illness happen to you in the past 12 months? 
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In addition, general health scores derived from the widely used SF-36 health survey are 
included. This self-administered questionnaire takes about 5 minutes to complete, and 
contains 36 items which are used to construct scores in the areas of physical functioning 
(limitations in physical activities such as bathing and climbing stairs), social functioning 
(interference with social activities due to physical/social problems), role-physical (limitations 
in daily activities due to physical health), role-emotional, bodily pain, and mental health 
(Ware, 1992). The survey has been used and validated widely both in Australia and overseas 
(Brazier et al., 1992; Butterworth et al., 2004; Ware, 2000). These continuous scores take 
values between 0 and 100, and are included as indicators of an individual’s functional 
limitations. 
5.3.2 Social Capital 
While there is no consensus on how to operationalise definitions of social capital, there is a 
deep literature around various measures of social capital both at the aggregate 
community/regional level, and at the individual level. In this study, a subjective measure of 
social capital is used, based on responses to the following question: 
 How satisfied or dissatisfied are you with feeling part of your local community?  
 
Unlike the many studies which have proxied social capital status using a general trust 
question, the choice of outcome variable here is based on the theoretical origins of social 
capital. It is chosen to capture an individual’s utility derived from membership in 
relationships and networks without projecting the importance of specific relationships.   
As with health capital, this subjective measure of social capital is assumed to represent 
observed outcomes on a latent, continuous measure of social capital. In turn, the subjective 
measures are related to objective indicators of an individual’s connection to their community, 
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strength of relationships and social supports. These indicators, drawn from previous studies, 
include: 
 Frequency of contact with family/friends not living with the respondent (categorised 
on a 3-point scale: 1=At least weekly, 2=at least monthly, 3=less than once per month) 
 Being an active member of a sporting/hobby/community based club or association 
 Participating in volunteer/charity work 
 A measure of neighbourhood support, based on responses to the question: “How 
common is neighbours helping each other out in your local neighbourhood?"  
 A measure of general trust, indicated by agreement with the statement “Generally 
speaking, people can be trusted” 
The neighbourhood support and general trust variables were only available every other wave. 
In order to maximise use of the otherwise complete and rich data, missing data was proxied 
using the previous observation for each individual for these two variables only.  Note that the 
above indicators are not exhaustive, with other studies examining the social capital effects of 
attending religious services, and different forms of trust (e.g trust of government, trust of 
police authorities). 
In addition, to help control for individual heterogeneity inherent to subjective well-being 
responses, two personality control variables are included, following the approach of Helliwell 
et al. (2010). These variables attempt to capture an individual’s level of optimism and 
perception of autonomy in their life, and to mitigate the effect of personality differences on 
the results. The personality effects are assumed to be constant over time. 
5.4 Descriptive statistics 
Before setting out the estimation strategy, a descriptive overview of the data is presented. 
With regard to self-assessed health status, around 66 percent reported their health to be 
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fair/good, while around one in four (24.6%) reported very good/excellent health. Around 9 
percent of the sample retirees rate their health to be poor. Generally, males were more likely 
to rate their health as being poor, and the probability of reporting very good/excellent health 
declined predictably with age (note that the sample of individuals over 85 years old was very 
small).  
Table 40 gives pooled summary statistics on the underlying health indicators assumed to 
predict health capital. The sample means are based on dummy variables indicating a ‘Yes/No’ 
response to each question. The data indicates that 59.65 percent of the sample suffers from 
some long term condition, with 21.77 percent reporting some restriction on their physical 
activity. Data from the Australian Institute of Health and Welfare indicates that the most 
common long term conditions affecting older Australians are arthritis (affecting 48% of those 
65 years and over), deafness (33%), cardiovascular disease (24%), osteoporosis (16%) and 
Type 2 diabetes (13%) (AIHW, 2011). The data in this study does not capture direct 
diagnoses of these conditions, however they are indirectly captured by the self-reported 
presence of various long term conditions. This means that the analysis is limited as to the 
impact of specific conditions on health capital outcomes. Within the sample, the most 
prevalent conditions were limited use of legs or feet, hearing problems, and chronic pain. In 
addition, a significant 14.3 percent reported a serious injury or illness in the preceding 12 
months. 
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Table 40. Indicators of health capital, sample means 
Indicators of health capital* % 
No. 
observations 
   Serious injury or illness in past 12 months 14.30 19,714 
  (0.25)   
Presence of long term condition 59.65 22,228 
  (0.33)   
Chronic/recurring pain 15.95 22,228 
  (0.25)   
Restriction on physical activity 21.77 22,228 
  (0.28)   
Mental illness requiring help/supervision 1.90 22,228 
  (0.09)   
Long term hearing problems 15.11 22,228 
  (0.24)   
Long term sight problems 7.78 22,228 
  (0.18)   
Limited use of arms or fingers 8.81 22,228 
  (0.19)   
Limited use of legs or feet 16.08 22,228 
  (0.25)   
Difficulty breathing 12.34 22,228 
  (0.22)   
Long term effects of stroke or head injury 3.36 22,228 
  (0.12)   
Other long term condition e.g heart disease, 
alzheimers, arthritis, asthma, dementia 32.77 22,228 
  (0.31)   
*Dummy variables take on value = 1 if respondent answers ‘Yes’, and zero otherwise. 
Standard errors of the means in parentheses. 
 
The key indicator of social capital is a subjective measure of satisfaction with community life. 
Overall, less than 5 percent of retirees are dissatisfied with their community life, and one in 
two report feeling satisfied. Due to the small cell sizes of those reporting dissatisfaction, the 
analysis that follows will focus on factors affecting positive satisfaction. 
Unlike self-assessed health, there was a positive relationship between social capital status and 
age, for both males and females. This suggests that if health and social capital status have a 
bearing on life satisfaction, they may generate offsetting effects as retirees age.  
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With regards to the objective indicators of social capital, Table 41 profiles the extent to which 
the sample of retirees engage with family and friends, volunteering activities, clubs, and 
express general trust.  
Table 41. Indicators of social capital, sample means 
Indicator of social capital* % 
No. 
observations 
   Frequency of contact with family and 
friends 
 
19,873 
At least once a week 59.3 
 
 
(0.35) 
 At least once a month 27.7 
 
 
(0.32) 
 Less than once a month 13.1 
 
 
(0.24) 
       
Participation in volunteering activities 26.9 19,078 
  (0.32)   
   Active club membership 46.9 20,096 
  (0.35)   
   Neighbours help each other out… 
 
18,932 
Very/ fairly commonly 67.5 
 
 
(0.34) 
 Not commonly 16.4 
 
 
(0.27) 
 Rarely/ Never 16.1 
   (0.27)   
   General trust: Generally speaking, people can be trusted 19,696 
Agree 44.2 
 
 
(0.35) 
 Neutral 49.8 
 
 
(0.36) 
 Disagree 6.0 
   (0.17)   
*Dummy variables take on value = 1 if respondent answers ‘Yes’, and zero otherwise. 
Standard errors of the means in parentheses. 
 
 
Around 44.2 percent of the sample retirees agreed with the general statement, that ‘Generally 
speaking, people can be trusted’. About 26.9 percent of retirees reported participating in 
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volunteer activities, while almost one in two (46.9%) retirees in this study’s sample reported 
being an active club member. According to Australian Institute of Health and Welfare data, 
these activities were most likely to be with religious or sporting organisations (Australian 
Institute of Health and Welfare, 2012).  
Finally, over half (59.3%) of the sample had contact with family and friends at least weekly. 
Neighbourhood support is also fairly prevalent, with two-thirds of respondents saying that 
neighbours very or fairly commonly help each other out. 
One of the core concerns of this study is how health, social and financial capital interact. 
Figures 10 to 12 highlight the associations between these three domains, showing data pooled 
across ten waves.  
Figure 10 illustrates the relationship between financial and health capital for this sample of 
retirees, and shows that those who are satisfied with their financial situation are much less 
likely to report poor health capital status. This may reflect both that the less educated (with 
lower lifetime earnings) may deplete their health capital through their working life, and that 
the more educated may have higher demand for good health. 
Figure 10. Interaction between financial and health capital status  
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Similarly, the link between financial and social capital is depicted in Figure 11, and shows 
that a sound financial situation is also associated with greater likelihood of satisfaction with 
community life. The mechanisms driving these associations are not well understood, although 
theory suggests that since investment in social and health capital is not costless, those with 
greater financial means will have greater capacity to do accumulate social and health capital.  
Figure 11. Interaction between financial and social capital status  
 
Finally, the association between social and health capital is presented in Figure 12. The data 
shows that retirees with strong social capital status were more likely to report good health, 
and conversely those with poor social capital were more likely to report poor health. The data 
reflects suggests how social capital can condition health outcomes, based on mechanisms 
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social network.  In the analysis which follows, these relationships are explored in greater 
depth. 
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Figure 12. Interaction between social and health capital status 
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greatest importance. The vector X refers to individual characteristics which may condition 
both domain and life satisfaction, and Z refers to objective indicators assumed to predict 
domain satisfaction. Examples include the impact of income and assets on financial 
satisfaction, or the frequency of contact with family/friends and participation in social groups 
on social satisfaction.  
The first part of the analysis asks whether subjective domain satisfactions are a valid 
construct. The analysis explores the relationship between subjective and objective measures 
of health, social and nonhuman (financial) capital. In doing so, the models seek to validate the 
assumption that subjective measures are substantially (but not wholly) underpinned by 
objective conditions, and to identify some specific forms of health and social capital that may 
insulate against deterioration in well-being as we age.   
In these initial models, it is assumed that the categories of an observed outcome, for example 
self assessed health (SAH), represent some underlying, continuous utility scale (SAH*). There 
are three observed categories of self assessed health (1=Very good/Excellent, 2= Fair/Good, 
and 3=Poor). These categories are viewed as censoring the underlying well-being 
phenomenon, such that: 
𝑆𝐴𝐻𝑖𝑡 = j 𝑖𝑓𝜇j−1 < SAH𝑖𝑡
∗ ≤ 𝜇it     j=1, 2, 3 
where the parameters 𝜇j are thresholds recovered during the estimation process. A standard 
latent variable framework is used, where SAH* takes on the specification as follows: 
𝑆𝐴𝐻∗𝑖𝑡 =  𝜷𝑿𝒊𝒕 + 𝛼𝑖 + 𝜀𝑖𝑡                   (2) 
Where the vector Xit includes objective health indicators including the presence of long term 
health conditions, functional limitations, demographics, as well as important personality 
factors. A random effects ordered probit model is used to estimate equation (2). The 
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methodology was chosen to take advantage of the longitudinal nature of the dataset and the 
ordinal interpretation of the subjective wellbeing outcome variables. Ferrer-i-Carbonell and 
Frijters (2004:654) argue that the assumption of cardinality or ordinality in the subjective 
wellbeing measures does not qualitatively change results, however, the treatment of 
unobserved time-invariant effects does. While a number of nonlinear fixed effects estimators 
have been proposed (Baetschmann et al., 2015; Chamberlain, 1980; Das et al., 1999; Ferrer-i-
Carbonell et al., 2004), the difficulties overcoming the known ‘incidental parameters’ 
problem remains a frontier challenge. Consequently, the results in this chapter are based on a 
random effects methodology. The model does assumes that the 𝛼𝑖 term is the time-invariant, 
unobserved individual effect, and is assumed to be independent of 𝜀𝑖𝑡, and has distribution 
𝛼𝑖|𝑿𝑖~𝑁(0, 𝜎𝛼). This is a strong assumption, requiring that the unobserved individual effect 
be uncorrelated with the regressors, and violation of which renders the random effects 
estimates inconsistent. The first phase of analysis has used a rich range of individual controls 
to mitigate the impact potential correlated individual effects. These include controls for fixed 
personality traits, which have been shown to be important predictors of satisfaction measures 
(Diener et al, 1999). Further tests (relaxing the ordinality assumption) comparing linear 
random and fixed effects models showed that the presence of correlated individual effects (i.e. 
the violation of the zero mean conditional assumption) did alter the significance on the 
financial domain of satisfaction. However, later models (see below) are strengthened with 
techniques used specifically to allow for these correlated individual effects.  
The associated marginal probabilities of each outcome can be calculated as follows: 
   𝑃(𝑆𝐴𝐻𝑖𝑡 = j|𝐗, 𝐙) = 𝑃(𝜇j−1 < 𝑆𝐴𝐻
∗ ≤ 𝜇j) 
      = 𝑃(𝜷𝑿𝒊𝒕 + 𝛼𝑖 + 𝜀𝑖𝑡 ≤ 𝜇j) − 𝑃(𝜷𝑿𝒊𝒕 + 𝛼𝑖 + 𝜀𝑖𝑡 < 𝜇j−1) 
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                = Φ (
𝜇j
√1+𝜎𝛼
2
−
𝜷𝑿𝒊𝒕
√1+𝜎𝛼
2
) − Φ (
𝜇j−1
√1+𝜎𝛼
2
−
𝜷𝑿𝒊𝒕
√1+𝜎𝛼
2
)             (3) 
Greene and Hensher (2009:212) show that this is equivalently a rescaled ordered probit 
model, and highlight the adverse consequences (inconsistent estimators) of ignoring the 
individual heterogeneity effect, for example in a pooled ordered probit. Conditional on αi, the 
joint probability of observations yit on individual i, t= 1...Ti, is given by the following (Greene 
and Hensher, 2009:213): 
Pr(𝐲𝐢 = 𝒋𝒊|𝐗𝐢, αi) = ∏ Φ(𝜇𝑗 − 𝜷
′𝑿𝑖𝑡 − 𝛼𝑖) −  Φ(𝜇𝑗−1 − 𝜷
′𝑿𝑖𝑡 − 𝛼𝑖)
Ti
t=1
 
The individual effect αi can be integrated out, and the sample log-likelihood function for all 
individuals is given below (Contoyannis et al., 2004) . The resulting integral does not exist in 
closed form, and is typically approximated using a Hermite quadrature method proposed by 
Butler et al. (1982). This effectively replaces the integration with a weighted sum of the 
functions evaluated at specific points. The resulting maximum likelihood estimator for the 
random effects ordered probit model is as follows: 
logL = ∑ log ∫ ∏ Φ(𝜇𝑗 − 𝜷
′𝑿𝑖𝑡 − 𝛼𝑖) −  Φ(𝜇𝑗−1 − 𝜷
′𝑿𝑖𝑡 − 𝛼𝑖)
Ti
t=1
∞
−∞
ϕ(𝛼𝑖). 𝑑𝛼𝑖
n
i=1   (4) 
A standard normalisation of setting the intercept parameter to zero (when the 𝜇𝑗 cut-off 
parameters are estimated) has been used to identify the models. As with most discrete and 
ordered choice models, there is no straightforward interpretation of the estimated coefficients, 
and partial effects (or predicted probabilities) for each outcome are presented instead. The 
interpretation of the partial effects allows us to quantify, for example, the impact of a recent 
injury on the probability of good health.  
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The second stage of the analysis turns to a core concern of this study: what is the relative 
importance of the financial, social and health domains to individual welfare? To model this, 
the relationship between domain satisfactions and life satisfaction described by equation (1) is 
given the following latent variable specification: 
𝐿𝑆∗𝑖𝑡 = 𝜌𝐿𝑆𝑖𝑡−1 + 𝜷𝑿𝒊𝒕 + 𝛾1𝑆𝐴𝐻𝑖𝑡
∗ + 𝛾2𝑆𝐶𝐿𝑖𝑡
∗ + 𝛾3𝑆𝐹𝑆𝑖𝑡
∗ + 𝛼𝑖 + 𝜀𝑖𝑡   (5) 
Where LSit  represents life satisfaction for individual i at time t, and potential state 
dependence is captured by the LSit-1 variable. Life satisfaction is assumed to be related to 
three types of resources: health capital, social capital, and financial/nonhuman capital. These 
are represented by the estimates of three latent variables: SAH* (self-assessed health), SCL* 
(satisfaction with community life), and SFS* (satisfaction with financial situation), 
respectively.  
The values for these unobserved latent variables are estimated using a method developed 
within health economics. Here researchers have constructed measures of latent ‘health capital 
stocks’, using predicted values from models of self-assessed health (Bound, 1991; Au et al, 
2005; Disney et al, 2006; Rice et al, 2006). These predictors are related to underlying medical 
conditions, functional limitations and demographic characteristics, but exclude choice 
variables such as lifestyle and risk behaviours. Hagan et al (2009) argue that using health 
indicators to construct a latent health capital variable is analogous to an instrumental variables 
approach to purging measurement error from the self-assessed health variable. True health is 
difficult to observe, and various health indicators (including subjective ones) are noisy 
measures of health status. Subjective measures may be affected by endogeneity of response 
(for example, individuals under-reporting their health to justify early retirement), as well as by 
random measurement error (Disney et al, 2006, Bound et al, 1999, Au et al, 2005). Using the 
subjective indicator directly therefore biases the estimates if the error is correlated with the 
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other regressors, while using the objective health indicators directly can induce an error-in-
variables bias because they may not predict life satisfaction well. By using predicted values of 
a health index, based only on the more objective and health-specific data, a ‘cleaner’ estimate 
of health stocks is produced. This approach has been extended to provide latent variable 
estimates of social and financial capital. For a measure of latent social capital stocks, values 
from a model of social capital status (SCL*) are predicted by the measures of social 
connectedness and isolation, including participation in clubs, volunteer work, neighbourly 
support, and frequency of contact with family/friends. Similarly, predicted values of financial 
capital status are related to an individual’s income, wealth (superannuation and home 
ownership) and pension dependency. Following the approach of existing studies (Au et al., 
2005; Bound et al., 1999; Disney et al., 2006), this technique is applied using ordered probit 
models to produce evolving latent capital estimates in each year.  
The novel application of this technique extends the literature in two ways. First, the benefits 
of a ‘cleaner’ health capital estimate – with advantages over either purely subjective or 
objective indicators – are extended to the application of social and financial capital. As other 
studies have done with health capital, this methodology operationalises concepts of social and 
external capital in a novel way. Whereas previous studies of social capital tend to focus on a 
single subjective survey question, or a range of more objective indicators, the estimate of 
social capital here uses both to purge measurement error. Similarly with external capital, 
traditional measures including income and home ownership status are combined with 
financial satisfaction measures to derive an improved measure for predicting overall life 
satisfaction. Second, the methodology explicitly allows for valuation and comparison of these 
satisfaction domains which are otherwise inherently unobservable. As shown below, using 
these latent variable estimates of social, financial and health capital is one way of addressing 
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the challenge of lacking common units of scale for these continuous but unobserved 
phenomena, and measuring the relative importance of the three domains.  
The marginal probabilities and likelihood function are calculated in a similar manner as 
above. The main methodological challenges here include dealing with correlated individual 
effects, the initial conditions problem of dynamic models, and attrition bias (Contoyannis et 
al., 2004).  
Greene (2012:769) clarifies that lagged effects, or persistence, can arise through three 
sources: serial correlation in the error term(s), the unobserved individual effect, or true state 
dependence. The model here highlights the impact of state dependence, while mitigating the 
impact of the other two sources. The significance of the lagged variable, and its marginal 
effects, sheds light on the persistence of good or poor general well-being. While there are 
numerous studies on how state dependence affects labour force participation, those in poverty 
or reliant on welfare (Cappellari et al., 2008; Hyslop, 1999; Wooldridge, 2005), there are very 
few studies which consider the dynamics of well-being. Pudney (2011) uses data on financial 
well-being to reveal that there are common contradictions in responses, and that cross-
sectional models of current well-being are likely affected by misspecification bias. In 
particular, there is a delay in perceptions of well-being adjusting to changed circumstances; 
and there is substantial (and temporary) overreaction to events such as job loss, the onset of 
poor health, or a housing boom.  
Dynamic models also suffer from the problem of ‘initial conditions’, which exists where the 
starting point of the survey is not the beginning of an underlying process, and we cannot 
ignore the impact of time-invarying and unobserved characteristics which affect outcomes in 
every period. Initial conditions, here relating to how individuals enter retirement, have a 
crucial impact on the ensuing outcome paths. Heckman (1981) explained that, as the initial 
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observation is generally not the true starting point of a process and errors are unlikely to be 
serially independent, initial observations cannot be assumed to be exogenous. Treating lagged 
dependent variables in a dynamic model as exogenous leads to inconsistent estimators. The 
analysis here deals with the problem of initial conditions using Wooldridge’s (2005) method, 
estimating the likelihood function conditional on the strictly exogenous variables and the 
initial condition. In each equation with dependent variable LSit, the unobserved effect is 
modelled conditional on LS1 along with a vector of exogenous variables. This method is 
particularly practical for parameterisation using standard software packages. The Wooldridge 
(2005) approach also allows for the observed regressors to be correlated with the individual 
effect. Following this method, the unobserved effect in (5) has been parameterised as follows: 
    𝛼𝑖 = 𝛼0 + 𝛼1𝐿𝑆𝑖1 + 𝜶𝟐?̅?𝒊 + 𝑢𝑖     (6) 
where ?̅?𝑖 is the average over the sample period of the exogenous variables, using a technique 
first developed by Mundlak (1978). LSi1 refers to the life satisfaction variable in the first 
observed period, and ui is assumed to follow distribution N(0,σα
2
). Substituting (6) into (4) 
and (5) allows for the use of standard statistical software packages, in particular the random 
effects ordered probit package available in STATA 13. In particular, substituting (6) into (5), 
the marginal probabilities used later to calculate average partial effects can be rescaled as 
follows: 
Pr(𝐿𝑆𝑖𝑡 = 𝑗|𝑿𝑖𝑡) = Φ (
𝜇𝑗−𝜌𝐿𝑆𝑖𝑡−1−𝜷
′𝑿𝑖𝑡−𝛼0−𝛼1𝐿𝑆𝑖1−𝜶𝟐?̅?𝒊
√𝟏+𝝈𝒖
𝟐
) − Φ (
𝜇𝑗−1−𝜌𝐿𝑆𝑖𝑡−1−𝜷
′𝑿𝑖𝑡−𝛼0−𝛼1𝐿𝑆𝑖1−𝜶𝟐?̅?𝒊
√𝟏+𝝈𝒖
𝟐
)  (7)
  
In order to evaluate the relative importance of social, health and financial capital on overall 
life satisfaction, the results work through a progression of three models to explore the impact 
of different groups of control variables. Model 1 does not control for demographics or 
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individual heterogeneity, and consists only of the three domain satisfactions (SAH, SLC, SFS). 
Model 2 includes the state dependence variable (LSit-1) while accounting for the initial 
conditions problem. Model 3 includes full controls for demographic and individual effects.  
The question of how to assess the relative weights of fundamentally unobservable phenomena 
without a common scale is an important one. It is proposed that standardised regression 
coefficients be used as proxies for these unobserved relative weights. Standardisation of 
coefficients (and their interpretation) is not without its concerns, primarily about the 
identification of causality and the interpretation of the resulting effects (Blalock, 1961; Bring, 
1994). Coefficients are standardised by their standard deviations, and as Greene and Hensher 
(2009) note, the interpretation of a standard deviation change in utility is dubious. 
Consequently, the results should be interpreted as follows: the standardised coefficients 
represent relative weights only insofar as a large standardised coefficient indicates that a 
standard deviation change in the independent variable is associated with a large change in the 
dependent variable (relative to smaller standardised coefficients). It is important to emphasise 
that the standardisation process here provides indicative, not precise weights. That is, given 
the difficulties in measuring latent health and social investments and outcomes, the focus is 
on the size of the standardised coefficients relative to each other, rather than their absolute 
magnitudes.  
Greene and Hensher (2009:117) suggest that in a latent variable framework, the coefficient 
estimates represent an implicit set of partial effects exist such that: 
𝑑𝐸[𝐿𝑆∗|𝑿]
𝑑𝑿
=  𝜷 
Standardised coefficients 𝜷
*
, expressed in standard deviation units, can be constructed using 
the following process: 
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𝛽𝑘
∗ = 𝛽.
𝑠𝑘
𝑠𝐿𝑆∗
      (8) 
Where sk is the standard deviation of the observed regressor Xk, and SLS* is the standard 
deviation of the latent dependent variable LS*. Although the variance of the latent variable 
LS* is unknown, it is nonetheless assumed to follow the regression model. It can thus be 
estimated using an extension of the formulation suggested by McKelvey et al. (1975):  
𝑉𝑎𝑟[𝐿𝑆∗] =  𝜷′𝚺𝑿𝑿𝜷 + 𝜎𝛼
2 + 𝜎𝜀
2      (9) 
In this equation, the 𝜎𝜀
2 term has been normalised to a value of 1, and the 𝜎𝛼
2 term can be 
recovered from the estimation process (where parameter 𝜌 =
𝜎𝛼
2
1+𝜎𝛼
2 is provided with routine 
statistical packages). 
This means that in a model of life satisfaction (equation 5), the relative importance of each of 
the financial, social and health domains can be assessed by their respective standardised 
coefficients, and interpreted as the implied change in the individual’s underlying welfare for a 
(standard deviation) change in each domain. 
The third and final stage of the analysis address potential interactions between the three 
domains. The objective of this model is to quantify the impact of being ‘poor’ in two 
domains. The hypothesis here is that the aggregate impact on life satisfaction of being in both 
poor health and socially isolated (or in poor health and financially insecure, or financially 
insecure and socially isolated) is greater than the effects of deprivation in either separate 
domain. The model adds three interaction terms to equation (2), with coefficients 𝛿1, 𝛿2, 𝛿3. 
These interaction terms represent the impact of being poor in health and social capital; poor in 
health and financial capital; and poor in social and financial capital, respectively.  
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The model thus takes on the following expanded specification: 
𝐿𝑆∗𝑖𝑡 = 𝜌𝐿𝑆𝑖𝑡−1 + 𝛽𝑋𝑖𝑡 + 𝛾1𝑆𝐴𝐻𝑖𝑡
∗ + 𝛾2𝑆𝐶𝐿𝑖𝑡
∗ + 𝛾3𝑆𝐹𝑆𝑖𝑡
∗  
+𝛿1𝑆𝐴𝐻𝑖𝑡
∗ . 𝑆𝐶𝐿𝑖𝑡
∗ +𝛿2𝑆𝐴𝐻𝑖𝑡
∗ . 𝑆𝐹𝑆𝑖𝑡
∗ + 𝛿3𝑆𝐹𝑆𝑖𝑡
∗ . 𝑆𝐶𝐿𝑖𝑡
∗ + 𝛼𝑖 + 𝜀𝑖𝑡  (10) 
 
Estimates of the latent variables SAH*, SCL* and SFS* are calculated as described above. The 
predicted linear index values from these models are then included as both main effects and 
interaction effects as in equation (10), where the interaction terms are calculated as the cross-
product of the latent variable values. 
The marginal effects of interaction terms in nonlinear models do not follow the same intuition 
as for linear models. Reporting average partial effects is the standard way to present results 
from nonlinear models, and the calculation of these on interaction terms in a dynamic random 
effects ordered probit model are set out in Appendix B. In practice however, Greene (2010) 
argues that presenting partial effects for continuous variables (e.g. income, age) is problematic 
due to the units of measurement; this is even more so the case here for the latent variable 
estimates SCL*, SFS* and SAH*, where not only are estimates on a continuous scale, but are 
also without an intuitive interpretation or comparability of their values. Moreover, the partial 
effects for the interaction terms are ultimately second-derivatives of the marginal 
probabilities, and as Greene (2010) discusses, there is no metric on which to evaluate this, as 
the partial effects must be multiplied by meaningful changes in the underlying variables to 
produce an appropriate partial effect for the interaction. In order to present the analysis as 
transparently as possible, the results relating to the interaction effects are presented using 
graphical devices (Greene, 2010). 
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5.6 Results 
5.6.1 The relationship between subjective and objective measures of wealth 
This section explores the relationship between subjective and objective health, social and 
financial capital indicators using random effects ordered probit models. In doing so, the 
models seek to not only validate the assumption that a strong relationship exists, but to also 
provide evidence for the forms of health and social capital which support subjective well-
being in retirement.  
Health capital: A random effects ordered probit model is used to model latent health status, 
which is assumed to be censored by observed responses on a self-assessed health (SAH) 
indicator. This subjective indicator is presumed to be a function of objective measures of the 
presence of health conditions and functional limitations, demographics, as well as personality 
controls.  
Three model specifications are provided for latent variable SAH*. The first includes 
demographic and personality controls only; the second relates to the health indicators only; 
and the third provides a full model for subjective health with both sets of variables included.  
Table 42 presents the average partial effects of each indicator on the probability of very good 
or excellent health. A model of poor health has been omitted due to small cell sizes of 
respondents reporting poor health (less than 10% of the sample). Generally, an inspection of 
equivalent models of poor health capital showed the reverse of the results in Table 42, but 
with larger standard errors. 
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 Table 42. Relationship between subjective and objective health capital indicators 
 
Pr(Very Good/Good Health) 
Average partial effects 
Model 1: 
Demographics only 
Model 2: Health 
indicators only Model 3: Full model 
Age 0.002 (0.001)** 
 
0.003 (0.001)*** 
Gender 0.01 (0.01) 
 
0.04 (0.01)*** 
Year 11 and below -0.08 (0.02)*** 
 
-0.04 (0.02)** 
Single person household 0.00 (0.01) 
 
0.03 (0.01)** 
Metropolitan location 0.00 (0.01) 
 
-0.01 (0.01) 
Non-English speaking 
background -0.08 (0.02)*** 
 
-0.06 (0.02)*** 
Income ($0,000s) 0.001 (0.001) 
 
0.00 (0.00)* 
Pension dependent -0.04 (0.01)*** 
 
-0.02 (0.01)* 
Personality control - autonomy -0.12 (0.01)*** 
 
-0.03 (0.01)*** 
Personality control - optimism -0.14 (0.01)*** 
 
-0.06 (0.01)*** 
Severe injury/illness in past 12 months 
 
-0.03 (0.01)*** 
Long term health condition 
 
-0.05 (0.01)*** -0.04 (0.01)*** 
Chronic pain 
 
-0.03 (0.01)** -0.03 (0.01)** 
Restricted in physical activities 
 
-0.03 (0.01)*** -0.02 (0.01)** 
Sight problems 
 
-0.02 (0.01) -0.02 (0.01) 
Hearing problems 
 
0.00 (0.01) 0.01 (0.01) 
Limited use of arms 
 
-0.01 (0.01) 0.00 (0.01) 
Limited use of legs 
 
0.01 (0.01) 0.01 (0.01) 
Difficulty breathing 
 
-0.09 (0.01)*** -0.08 (0.01)*** 
Long term effects of stroke 
 
-0.03 (0.02) -0.01 (0.02) 
Mental illness 
 
-0.02 (0.04) 0.00 (0.04) 
Other long term condition (e.g Alzheimers, heart 
disease) -0.02 (0.01)** -0.02 (0.01)** 
      
 Log-likelihood -7768 -7875 -6485 
Number of individuals 2330 2330 2330 
Robust standard errors shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
The three models show that good health capital is strongly linked to demographic and 
personality factors, and in particular those with low education levels, from non-English 
speaking backgrounds, and those with low wealth (as proxied by the measure of high pension 
dependency), were less likely to have strong health capital status. Personality factors also had 
strong effects, and were an important control for all subjective outcome measures used in this 
study.  
The specific objective indicators of health capital also had strong results. The presence of any 
long term condition reduced the probability of good health by 4 percent, while experiencing 
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chronic pain, limitations in physical activities, or difficulty breathing had further adverse 
effects on self-assessed health, ceteris paribus. It is possible that these particular conditions 
are most difficult to adapt to, as their effects manifest with painful and persistent symptoms. 
In addition to these binary indicators, the measures captured by the SF-36 survey each had 
highly significant coefficients and average partial effects. These include scores of physical 
and social functioning, performing physical and emotional roles, mental health, and bodily 
pain. These scores are measured on a continuous scale, and consequently do not have an 
easily interpretable partial effect. In Figure 13 below, the effect of the physical functioning 
score on the probability of good health is shown. The physical functioning score is based on 
ten survey items including an individual’s ability to climb stairs, bath, walking various 
distances, and undertaking vigorous activity such as running. In the figure below, the effect is 
shown for a 69 year old partnered male pensioner with at Year 12 schooling, and no other 
reported long term health conditions. The effect is also shown for an equivalent 69 year old 
single female. The results show that for both males and females, the likelihood of good health 
rises steeply in line with an individual’s ability to conduct everyday physical activities. 
Similar results were found for the other SF-36 categories. 
Figure 13. Effect of physical functioning score on probability of good health, 2011 
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Consequently, with respect to the question of which forms of health capital support well-
being as we age, it is no surprise that the absence of long-term health conditions and 
functional limitations help insulate against declines in health capital as we age. The results 
indicate that conditions which manifest as painful and/or restricting everyday functioning may 
have especially adverse effects on subjective health. 
Social capital: The model of social capital assume, as with health capital, that unobserved 
social capital status is related to specific measures of social engagement, support and 
isolation. The observed outcome variable (SCL) is based on responses to the question ‘How 
satisfied are you with feeling part of your local community?’  Those who were satisfied or 
very satisfied were assumed to have strong social capital status. This variable is novel in the 
social capital literature, and unlike commonly used general trust measures, more directly 
captures both the benefits accruing to the individual, as well as the community and social 
relations from which these benefits are derived. It also allows for a broad interpretation of 
what the ‘community’ entails (e.g. friends, family, neighbours, clubs and organisations).  
Table 43 presents the results of three model specifications of social capital status. The first 
model controls for demographic and personality factors only; the second for social capital 
indicators only; and the third represents a model with full controls. The average partial effects 
on the probability of strong social capital, as denoted by reported satisfaction with community 
life, are presented. Since the cell sizes for individuals expressing dissatisfaction were very 
low, the analysis focuses on factors impacting positive satisfaction only. 
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Table 43. Relationship between subjective and objective social capital indicators 
Average partial effects 
Pr(Satisfied with community life) 
Model 1: 
Demographics 
only 
Model 2: Social 
indicators only 
Model 3: Full 
model 
Age 0.01 (0.00)*** 
 
0.003 (0.00)*** 
Gender 0.06 (0.02)*** 
 
0.03 (0.02)* 
Year 11 and below 0.04 (0.03) 
 
0.09 (0.03)*** 
Single person household -0.06 (0.02)*** 
 
-0.06 (0.02)*** 
Metropolitan location -0.12 (0.02)*** 
 
-0.09 (0.02)*** 
Non-English speaking 
background -0.05 (0.03)* 
 
0.00 (0.03) 
Income ($00,000s) 0.00 (0.00) 
 
0.00 (0.00) 
Pension dependent 0.01 (0.02) 
 
0.02 (0.02) 
Personality control - autonomy -0.13 (0.02)*** 
 
-0.08 (0.01)*** 
Personality control - optimism -0.13 (0.02)*** 
 
-0.08 (0.01)*** 
Member of club organisation 
 
0.11 (0.01)*** 0.10 (0.01)*** 
Volunteer/charity worker 
 
0.14 (0.01)*** 0.13 (0.01)*** 
Infrequent contact with family/friends -0.13 (0.02)*** -0.12 (0.02)*** 
Low general trust 
 
-0.13 (0.03)*** -0.10 (0.02)*** 
Has unhelpful neighbours 
 
-0.21 (0.02)*** -0.18 (0.02)*** 
Log-likelihood -8382 -8235 -8143 
Number of individuals 2224 2224 2224 
Robust standard errors shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
The three models show that demographic and personality factors were highly significant. 
With full controls, the results show that being highly educated, living in a single-person 
household or in a big city were strongly associated with a lower probability of having strong 
social capital status – single retirees (compared to couples) were 6 percent less likely to report 
satisfaction with their community life, while those living in metropolitan areas were 9 percent 
less likely (relative to those in regional areas). This suggests that living without a partner or in 
the more detached urbanised environments makes building the relationships necessary for 
social capital more difficult. Income had no significant impact on social capital status.  
All the specific social capital measures had highly significant and large effects on the 
probability of strong social capital status. Each of the variables - frequent contact with 
family/friends, active club membership, participation in volunteer work, helpful neighbours 
180 
 
and general trust – was strongly reflected in the probability of higher social capital status. The 
model with full controls (Model 3) shows the orthogonality of the two sets of regressors, 
strongly retaining the effects of the objective social capital indicators – those with helpful 
neighbours were 18 percent more likely to have strong social capital, while those participating 
in volunteer activities were 13 percent more likely. 
The next section will test the hypothesis that social capital is integral to supporting individual 
welfare as we age. Under the domain satisfaction interpretation of welfare, total life 
satisfaction is driven by the net outcomes across a number of important domains. If social 
capital is indeed important, the results in Table 43 show that policies which enable and 
support greater civic participation (e.g. via charitable activities and membership based 
organisations), and more frequent interaction with family, friends, and neighbours are 
effective channels for building social capital amongst older individuals. 
Financial capital: The discussion here on the relationship between subjective and objective 
measures of financial (or external) capital status is brief, as the variables are well understood, 
and are also explored in greater detail in Section 4. The measure of financial capital status is 
captured by responses to the question ‘How satisfied are you with your financial situation?’ 
Financial satisfaction (SFS) is assumed to reflect, at least in part, strong financial 
circumstances, and is a function of objective measures of superannuation wealth, home 
ownership, income and pension dependency. 
As expected, financial satisfaction is related to age, household size as well as English 
speaking background. Higher levels of education does not have the expected positive impact, 
possibly reflecting peer group effects measured in other studies. Each of the objective 
measures of financial means were highly significant, with high pension dependency (a proxy 
for low overall wealth) being associated with a 13 percent lower probability of financial 
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satisfaction. Home ownership had a strongly positive effect, while every $10,000 of income 
or superannuation wealth had significant but small effects.  
Table 44. Relationship between subjective and objective financial capital indicators 
Average partial effects 
Pr(Satisfied with financial situation) 
Model 1: 
Demographics 
only 
Model 2: 
Financial 
indicators only 
Model 3: Full 
model 
Age 0.01 (0.00)*** 
 
0.01 (0.00)*** 
Gender 0.07 (0.02)*** 
 
0.06 (0.02)*** 
Year 11 and below -0.07 (0.03)** 
 
0.05 (0.03)* 
Single person household -0.13 (0.02)*** 
 
-0.06 (0.02)*** 
Metropolitan -0.02 (0.02) 
 
-0.04 (0.02)** 
Non-English speaking 
background -0.13 (0.03)*** 
 
-0.09 (0.02)*** 
Personality control - autonomy -0.15 (0.02)*** 
 
-0.12 (0.01)*** 
Personality control - optimism -0.10 (0.02)*** 
 
-0.08 (0.01)*** 
Home owner 
 
0.10 (0.02)*** 0.06 (0.02)*** 
Income ($0,000s) 
 
0.01 (0.00)*** 0.003 (0.00)** 
Superannuation in 2010 
 
0.003 (0.00)*** 0.002 (0.00)*** 
Pension dependent 
 
-0.13 (0.02)*** -0.13 (0.02)*** 
    Log-likelihood -10085 -10249 -9970 
Number of individuals 2311 2311 2311 
Robust standard errors shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
The purpose of the preceding models of health, social and financial capital status is in 
highlighting the relationships between subjective and objective measures. The results here 
show that subjective health, social and financial capital status are strongly predicted by 
objective indicators, as well as conditioned strongly by demographic factors. The models also 
point to particular health conditions and limitations, and dimensions of social engagement or 
isolation which are likely to support greater stocks of health and social capital. The next 
section focuses on the contribution of health and social capital to overall well-being. Unlike 
financial capital, whose accumulation typically ends upon retirement, individuals have 
continuing influence over the growth or depreciation of health and social capital in retirement. 
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As the next section will argue, supporting a more healthful and socially embedded ageing 
process is likely to be the most effective way of fostering the well-being of retired individuals. 
5.6.2 Relative importance of health, social and financial  
This section presents the results of a dynamic random effects ordered probit model of life 
satisfaction. Recalling the model specification from equation (5), we have: 
𝐿𝑆∗𝑖𝑡 = 𝜌𝐿𝑆𝑖𝑡−1 + 𝜷𝑿𝒊𝒕 + 𝛾1𝑆𝐴𝐻𝑖𝑡
∗ + 𝛾2𝑆𝐶𝐿𝑖𝑡
∗ + 𝛾3𝑆𝐹𝑆𝑖𝑡
∗ + 𝛼𝑖 + 𝜀𝑖𝑡   (5) 
The results of core interest relate to the relative impact of the estimated SAH*, SCL* and 
SFS* variables on life satisfaction, relating to latent health, social and financial capital status, 
respectively. The controls in vector X include demographics, personality factors, and terms 
addressing the initial conditions problem as described in section 5.5. The relative weights are 
measured using standardised coefficients from the estimation procedure, calculated as per 
equation (8), and recounted below: 
𝛽𝑘
∗ = 𝛽𝑘 .
𝑠𝑘
𝑠𝐿𝑆∗
      (8) 
Where sk is the standard deviation of the observed regressor Xk, and SLS* is the standard 
deviation of the latent dependent variable LS*. 𝛽𝑘 is the raw (unstandardised) coefficient of 
the variable of interest (in this case, each of the three domains). 
The standardisation process allows direct comparison between the magnitudes of the 
coefficients, providing an interpretation akin to relative weights insofar as the variable with 
the largest coefficient is associated with the largest change in the outcome variable. These can 
also be interpreted as implicit partial effects of the domain satisfactions on underlying life 
satisfaction. It is not suggested that the absolute units are in themselves meaningful – standard 
deviations of utility being of doubtful value and interpretation – however, the comparisons of 
standardised coefficients offer a novel analytical insight into phenomena which are inherently 
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difficult to measure and compare. The results presented in Table 45 follow a progression: 
Model 1 shows the impact of health, social and financial capital on life satisfaction, ignoring 
all other controls; Model 2 adds a lagged dependent variable to account for potential state 
dependence; Model 3 includes additional demographic control variables. Aside from the 
standardised coefficients, the estimated cut-off parameters and standard deviation of the latent 
dependent variable are also provided to show the distributional differences across the three 
models. 
The results are set out to show the impact on latent life satisfaction of each of the health, 
social and financial domains. The unstandardized regression coefficients (not shown) 
indicated highly significant results for each of the domains, and for the state dependence term. 
In the full model, other control variables include household structure, gender, education level, 
age, metropolitan location, and language background, as well as additional variables to 
address the issue of initial conditions (see section 5.5). 
The key result to note is that in Model 1, health capital is almost 3 times as important for 
well-being as social and financial capital (implied partial effects of 0.33, 0.12, and 0.12, 
respectively). After controlling for the problem of initial conditions, there were sizeable shifts 
in these relativities as seen in Model 2. First, the persistence of positive life satisfaction was 
also shown to be strong, and could be regarded as a proxy for how an individual enters 
retirement (Model 2). Second, the importance of financial capital diminished significantly. 
This is entirely intuitive, as financial well-being is determined strongly by the position in 
which one enters retirement (Pinquart et al., 2007). Indeed, the results were sensitive to the 
inclusion of a measure of involuntary retirement, which can be regarded as an unexpected 
shock to retirement wealth. After retirement, particularly in this sample of retirees mostly 
receiving the Age Pensioner, there is little variation in financial capital status. Adding 
demographic controls (Model 3) had little additional effect on the standardised coefficients, 
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with health status still being the largest driver of life satisfaction. It is most useful to focus on 
the Model 1 results, abstracting from demographic factors and the likely effects of the 
transition to retirement itself, rather than holding these factors constant. The Model 1 results 
can be interpreted as suggesting that for those approaching retirement, strong stocks of social 
and financial capital are equally important (Model 1), but health status is almost 3 times more 
so. Health and financial capital are especially important for avoiding the adverse effects of 
involuntary retirement on wealth and well-being. Once in retirement however, health, and to a 
lesser extent social, capital, dominate well-being outcomes entirely.  
Table 45. Relative importance of domain satisfactions 
Standardised coefficients Model 1 Model 2 Model 3 
Health domain 0.33 0.29 0.27 
Social domain 0.12 0.12 0.11 
Financial domain 0.12 0.01 0.01 
Lagged life satisfaction   0.17 0.16 
Distribution of latent life satisfaction variable       
Estimated cut-off parameter μ1 -1.39 1.88 2.55 
Estimated cut-off parameter μ2 1.35 4.65 5.32 
Estimatedstandard deviation 1.23 1.19 1.37 
Number of individuals 2,703 1,689 1,689 
Pseudo-log likelihood -5773 -3467 -3462 
 
It is possible that the relative sizes of the standardised coefficients were driven by variation in 
the underlying estimates of health, social, and financial capital stocks. This is a weakness 
inherent to regression analysis, whereby a lack of variation in the explanatory variables leads 
to poorly explained outcomes. Table 46 shows that while estimates of latent health capital 
stocks did show greater dispersion, it is unlikely that this can explain the relative magnitudes 
of the standardised coefficients. Importantly too, the coefficients in Table 45 are standardised 
by their respective standard deviations, to allow for comparable scales. 
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Table 46. Distribution of latent capital stock estimates 
  
Average 
estimated 
latent value 
Minimum 
value 
Maximum 
value 
Standard 
deviation 
Health capital 3.802 -1.591 7.264 1.370 
Social capital 1.387 -0.574 3.203 0.611 
Financial 
capital 2.426 0.263 7.851 0.646 
 
These results suggest that the well-being of retirees are best supported by investments in 
health infrastructure, but also that initiatives that support social connectedness before and 
after retirement generate significant individual welfare effects that are at least as important as 
financial resources.  These are pertinent points because while significant policy discourse has 
been devoted to the framework for retirement income, significantly less has drawn attention to 
the social capital networks of retirees. 
5.6.2.1 Attrition bias 
Given the demographics of the sample and the potential effects of age on well-being and 
health, it is imperative to consider the effects of attrition on these results. Indeed, Contoyannis 
et al (2004) show that health-related attrition within longitudinal data is quite striking. 
Estimation of the dynamic ordered probit model is effectively conditioned on the selection 
process, which may be correlated with the individual effect αi or error term εit, leading to 
potentially biased estimates. Verbeek et al. (1992) propose a set of simple variable addition 
tests for attrition bias. Dummy variables representing whether an individual responded in the 
following wave (NEXT WAVE), in all waves (ALLWAVES) and the total number of waves 
(NUMWAVES), are added to the dynamic ordered probit model. The addition of these test 
variables is not intended to correct the estimates for attrition, but it is instructive to compare 
the model estimates with and without the test variables. 
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Table 47 shows the results of the variable addition tests, and indicates that of the three tests, 
only the one flagging selection between consecutive waves is weakly significant 
(NEXTWAVE). The positive coefficient is consistent with those responding in consecutive 
waves being more likely to report good life satisfaction.  
Table 47. Variable addition tests for attrition bias 
 
Coefficient 
Std 
Error p-value 
Next Wave 0.079 0.043 0.067 
All Waves 0.054 0.078 0.489 
Number of Waves -0.024 0.017 0.165 
 
A comparison of the coefficients on key variables (including lagged life satisfaction, latent 
health and social capital) between the baseline model and this model inclusive of test 
variables showed very similar estimates. Estimates based on unbalanced and balanced 
samples showed that the significance of the main variables remains unchanged, and the 
magnitude of their coefficients were very similar. The exception was lagged life satisfaction - 
the coefficient was significantly lower in the balanced sample, reflecting the variable addition 
test on NEXTWAVE. The coefficients indicated that as expected, those who remained within 
the sample are less likely to report poor life satisfaction, compared to the unbalanced sample. 
Consequently, it is likely that the lagged effect of life satisfaction has been overestimated due 
to the impact of attrition. However, the estimates on the variables of core interest, namely the 
domain satisfactions, did not change materially.  
5.6.3 Interaction effects between social, health and financial capital 
The final core concern of this chapter relates to the interaction between the health, social and 
financial domains. Section 5.2 reviewed studies which set out both the theory and evidence 
for positive associations between each of the three domains. It is theorised that high levels of 
human capital (and lifetime income) leads to greater demand for good health, greater 
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efficiency in the production of health capital, and facilitates greater investment in both health 
and social capital.  At the same time, high levels of social capital may facilitate greater 
diffusion of health information and healthy behaviours, as well as the sharing of financial 
opportunities and information. This section seeks to extend the latent variable framework to 
the analysis of such interactions, using the following model specification (recalling equation 
10): 
𝐿𝑆∗𝑖𝑡 = 𝜌𝐿𝑆𝑖𝑡−1 + 𝛽𝑋𝑖𝑡 + 𝛾1𝑆𝐴𝐻𝑖𝑡
∗ + 𝛾2𝑆𝐶𝐿𝑖𝑡
∗ + 𝛾3𝑆𝐹𝑆𝑖𝑡
∗ + 
𝛿1𝑆𝐴𝐻𝑖𝑡
∗ . 𝑆𝐶𝐿𝑖𝑡
∗ +𝛿2𝑆𝐴𝐻𝑖𝑡
∗ . 𝑆𝐹𝑆𝑖𝑡
∗ + 𝛿3𝑆𝐹𝑆𝑖𝑡
∗ . 𝑆𝐶𝐿𝑖𝑡
∗ + 𝛼𝑖 + 𝜀𝑖𝑡   
      (10) 
The approach uses constructed measures of latent health, social and financial capital stocks, 
taking predicted values from models of domain satisfactions. The predicted linear index 
values from these models are included as both main effects and interaction effects as per 
equation (11), where the interaction terms are calculated as the cross-product of these latent 
variable values. These interaction terms are the focus of this model, and serve to address the 
core question of how a combination of being poor in both social and health capital, for 
example, might exceed their individual effects.  
Greene (2010) argues that presenting partial effects for continuous variables (e.g. income, 
age) is problematic due to the units of measurement; this is particularly the case here for the 
latent variable estimates of social (SCL*), financial (SFS*) and health capital (SAH*), where 
not only are the estimates on a continuous scale, but there is no intuitive interpretation or 
comparability of their values. Consequently, following Greene (2010), the results in this 
section are presented predominantly using graphical devices. Figure 14 depicts the predicted 
probabilities of reporting strong life satisfaction in 2011, as a function of financial, health and 
social capital, respectively, holding all else constant. The profiles relating to other years were 
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very similar. The results are presented for a 69 year old male voluntary retiree with Year 12 
education, in a couple household, living in metropolitan Australia. Due to the differences (and 
lack of meaning) in the scale of the latent variable estimates, the results are presented 
according to the sample quantiles of the latent estimates. 
 
Figure 14. Life satisfaction as a function of financial, health, social capital values – male aged 69, couple 
 
 
Figure 14 shows clearly that the probability of overall life satisfaction increases most 
dramatically with increases in health capital. Improvements in social capital also have 
pronounced impacts, while financial capital status has a relatively flat influence across its 
distribution. This result is more intuitive than at first glance. The retiree sample have largely 
completed the wealth accumulation phase of their lives, so their financial circumstances vary 
much less than that of the working population. Moreover, this particular sample has not 
benefited from the maturation of Australia’s superannuation system, and allied to this, the 
universal Age Pension system essentially provides the same effective financial safety net for a 
large proportion of these retirees. This situation is changing however, as future retirees are 
more likely to be self-funded or partial-pension recipients. Nonetheless, the current context 
for this sample of retirees means that variability in financial circumstances is less likely to 
explain variation in overall well-being. As the earlier analysis showed, this result does not 
0
0.2
0.4
0.6
0.8
1
0 20 40 60 80 100
P
re
d
ic
te
d
 p
ro
b
ab
il
it
y
 o
f 
h
ig
h
 l
if
e 
sa
ti
sf
ac
ti
o
n
 
Sample quantile 
Social capital
Financial capital
Health capital
189 
 
belittle the importance of the financial domain – it is highly important for those facing their 
retirement decision – however the analysis shows that for existing retirees, well-being is more 
sensitive to outcomes in the health and social domains. 
Greene (2010) suggests that an interaction effect can be interpreted by considering changes in 
the gaps between the predicted probability lines. An inspection of Figure 14 shows that at the 
lower end of the distribution, the slopes are steeper and the gaps are larger; it may signify that 
poor health has the most detrimental effects on life satisfaction, which may not be easily 
mitigated by gains in social or financial gains. At the top end of the distribution, the gaps are 
smaller, suggesting that not only are gains in health or social satisfaction positive for life 
satisfaction, but may also be more substitutable, or subject to trade-offs. A caveat with this 
analysis, however, is that the slopes may also reflect the variation in the underlying domains – 
with little variation in the financial satisfaction responses, it may falsely appear that financial 
capital status has little interaction with social or health outcomes. In this sample of mostly 
Age Pensioner retirees, with their transition to retirement complete and little uncertainty in 
their financial circumstances, there is little variation to exploit.  
Figure 15 provides the predicted probabilities for a single female voluntary retiree, also aged 
69 living in a metropolitan location with Year 12 education. Overall the profile is very similar 
to that of males, with the probability curves shifted lower, reflecting the lower probability of 
life satisfaction for females in general. 
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Figure 15. Life satisfaction as a function of financial, health, social capital values – female aged 69, single 
 
The partial effects for the interaction terms are second-derivatives of the marginal 
probabilities, and had mean values close to zero. As Greene (2010) discusses, there is no 
metric on which to evaluate this, and a graphical interpretation is given instead. Figures 16 a) 
and b) below compares the predicted probabilities for well-resourced and poorly resourced 
retirees, respectively, in both the health and social domains in 2011
24
. Observations in the top 
(bottom) quintile of both domains have been used to distinguish the well-off (poor). That is, 
the top quintile consists of individuals whose latent social and health capital estimates 
exceeded the 75
th
 quantile. 
The scatterplot in Figure 16 a) shows the predicted probability of strong life satisfaction for 
those poorly resourced in both the social and health domains in 2011
25
. They are compared to 
the predicted probabilities of those poor in either health or social capital (shown as black and 
grey lines, all else held constant). The scatterplot sits well below both line charts, showing 
                                                 
24
 All other characteristics have been held constant, and the results have been reported for a male voluntary retiree living in a metropolitan 
couple household, aged 69 and with at least a Year 12 education. 
25 Health capital has been used on the horizontal axis, as there is no meaningful way of evaluating aggregate resources, as the latent variables 
were estimated on different scales with different cut-off parameters. There is no robust and intuitive way of adding the two scales together, 
so a ‘combined social and health capital’ measure cannot be reported. Some differences arose according to which domain was used to rank 
the interaction effect on the x-axis. Generally, it was observed that better (worse) health outcomes improved (worsened) overall life 
satisfaction more strongly than the financial and social domain outcomes.  
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that there is a significant interaction effect: those with poor health and social capital status are 
shown to be significantly worse off (compared to being poor in either single domain). As an 
illustration, an individual at the bottom 10
th
 quantile in social capital had a 0.56 probability of 
reporting positive life satisfaction (holding health constant at the sample median). The 
probability falls to 0.38 for the same individual with similarly poor health status. The same 
analysis is shown in Figure 16 b) for well-resourced individuals. Again, significant interaction 
effects can be seen, with the scatterplot sitting well above the two line charts. This indicates 
that having high levels of both health and social capital are associated with far higher levels of 
life satisfaction than just being either healthful or having strong social supports – for example, 
an individual at the 90
th
 quantile in health capital can increase their general life satisfaction by 
up to 10 percent by also having strong social capital levels. 
Figure 16. Interaction between social and health domains, predicted probabilities 
a) Bottom quintile    b)  Top quintile 
   
Figures 17 a) and b) show the analysis of the interaction between the health and financial 
domains, with the scatterplot again shown as a function of health capital estimates on the 
horizontal axis. The results indicate that the interaction between these two domains is driven 
almost exclusively by health status at both the lower and upper ends of health satisfaction. 
The scatterplot closely follows the predicted probability line for those with poor/good health 
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(holding financial capital estimates constant at median levels). The impact of poor (good) 
financial satisfaction is limited over and above the adverse (positive) effects of poor (good) 
health, however unsurprisingly there is a more substantial interaction effect for those in poor 
health and financial circumstances.   
Figure 17. Interaction between health and financial domains, predicted probabilities 
a) Bottom quintile     b) Top quintile 
   
Finally, Figures 18 a) and b) detail the interaction between the financial and social domains, 
as a function of social capital estimates. For those with good social capital stocks, having 
strong financial circumstances as well enhanced life satisfaction slightly (scatterplot in Figure 
18 b), which could be interpreted as having the financial means to more actively build and 
benefit from social and community relationships. The results in Figure 18 a) were counter-
intuitive. For those poor in social capital, Figure 18 a) indicates that those with median 
financial wealth (the grey line chart) were less likely to express high life satisfaction than 
those with fewer financial resources. This counter-intuitive result might reflect one of the 
potential shortcomings of subjective measures, particularly when exploring deprivation: that 
the financially poor, particularly over the passage of time, might calibrate their expectations to 
what is more bearable and less aspirational (Sen, 1999), rather than what is represented by 
their objective circumstances.  
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Figure 18. Interaction between social and financial domains, predicted probabilities 
a) Bottom quintile    b)    Top quintile 
   
The main conclusions from this section can be summarised as follows.  
First, there are significant interaction effects between the social and health domains. A likely 
mechanism for this relationship is that health outcomes are conditioned by the shared 
knowledge, behaviours and access to health services which depend on the social capital of 
both individuals and their communities. 
Second, there appears to be little interaction between the financial and social or health 
domains. This is intuitive, as retirees, in the decumulation of wealth stage of their lives with 
an effective and universal financial safety net, did not show great variability in their financial 
satisfaction responses. However, there would be merit in undertaking a similar analysis for 
individuals approaching retirement, and comparing the differences with retirees. Overall, 
well-being outcomes for retirees were instead strongly driven by outcomes in the social and 
health domains. 
5.7 Discussion and conclusions 
This study has operationalised a concept of individual welfare which starts from the premise 
that subjective measures of life satisfaction can act as direct measures for utility. As the 
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evaluations of significant exogenous events in Chapters 0 and 4 showed, the welfare effects of 
these events were vastly different depending on which measure was used. The impetus for the 
analysis here in Chapter 5 then was to articulate a framework which could align the different 
measures, and then empirically validate the framework.  
The microeconomic framework builds on the utilitarian basis of life-cycle models which 
predict that retirees will draw down on their accumulated lifetime wealth. This consumption is 
most commonly understood as the annuity value of financial (or nonhuman) wealth. This 
study has used the domain satisfaction approach to well-being to bring the consumption of 
financial, health, and social capital into the utilitarian basis for understanding welfare. In 
doing so, a number of questions have been addressed that may have impeded the use of 
subjective welfare measures in economics. First, do subjective measures robustly reflect 
underlying observable objective conditions? The answer to this was an emphatic yes, with 
subjective measures of health and social capital very strongly linked to underlying health 
conditions and limitations, and social supports and engagement, respectively. Second, how 
can researchers estimate and compare inherently unobservable phenomena? The response to 
this question drew strongly on a growing body of work in health economics which argues for 
estimates of latent health capital based on underlying predictors, which attempt to purge 
measurement biases contaminating subjective measures. A key contribution of this study was 
to extend this technique to the estimation of social and external capital which mitigates the 
errors involved with either purely subjective or objective indicators. This novel application 
produced estimates of latent social and external capital which better proxy for the continuous 
yet unobserved phenomenon.  To render these latent estimates comparable, this study 
introduced a novel approach for interpreting these inherently unobservable phenomena, by 
using the standardised coefficients from a panel data regression of life satisfaction on the 
three domains. The research found that for retirees, health well-being was almost three times 
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as important as (the equally important) social and financial well-being. While other studies 
have found that health and social connections are important drivers of life satisfaction, these 
results strengthen the existing literature by mitigating the potential impact of measurement 
error present in subjective domain satisfaction variables. In addition, whereas existing studies 
focus principally on working-age individuals (and find a greater role for the financial 
domain), this study has shown that relative to these existing studies, the health domain is 
more important, and the financial domain less, for retirees. This intuitive finding may reflect 
the impact of uncertainty in these respective domains as an individual ages, and is a rich area 
for further research. For example, a framework which recognises the relative – and potentially 
changing – domain weights could help resolve the reported U-shaped age profile of life 
satisfaction (Frey and Stutzer, 2002). The results for financial wellbeing may reflect the 
resolution of (financial) uncertainty as an individual passes into retirement and is able to 
access stable Age Pension and superannuation annuity payments. Domain weights for a 
working-age individual might accordingly reflect different states of uncertainty particularly 
regarding financial and health wellbeing. In this way, such an approach to the measurement of 
domain and life satisfaction could further contribute to an understanding of wellbeing. 
Third, are there significant interactions between the domains? The preceding methodology, 
adopting latent estimates of health, financial and social capital, was able to analyse interaction 
effects between otherwise inscrutable phenomena. The analysis found that for retirees, the 
greatest interaction was between social and health well-being, with financial well-being 
having little effect. The study of these interaction effects, and the ability to show these 
graphically, is a key contribution of this study, and extends a body of research which has 
focused primarily on the interaction between income and health status. While the mechanisms 
by which social and health capital interact have had some attention in the public health 
literature, there has been very little within the economics discipline. While the theoretical 
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framework has long existed based on extensions of human capital theory, the value of 
subjective measures, and the operationalisation of social capital in particular has challenged 
research in this area. The research presented in this chapter provides a consistent way of 
analysing health, social and external capital and their interactions. 
These results also suggest that the weight given to social capital, relative to financial and 
health capital, appears deserving of both more analytical and policy attention. While resources 
and debate are (rightly) devoted to the design and outcomes of the superannuation and health 
systems, there is a relative dearth of work on how to improve the social embeddedness (and 
conversely, mitigate social isolation) of older Australians. Within the economics discipline, 
the focus has been on consumption standards and income/savings adequacy (with a focus on 
health capital within the health economics stream). Methodologically, this is in part due to a 
reluctance to engage with inherently difficult to measure concepts. However, the results here 
show that along with the conceptual/empirical developments discussed earlier, the appropriate 
use of subjective measures to proxy for utility and social, health and financial capital can 
open up more expansive lines of inquiry around quality of life 
Ultimately, the study provides evidence into why life satisfaction did not produce significant 
welfare effects following either the large public pension increase, or the economic crisis. 
These events operated principally through the channel of financial wealth, and consequently, 
the shock to health and social capital wealth was negligible or at least indirect. Life 
satisfaction and other evaluative satisfaction measures, on the other hand, did not respond to 
fine variations in just one economic dimension. 
The rationale for using life satisfaction for evaluation purposes can therefore be refined. 
Proponents of subjective welfare measures argue that these indicators can support 
measurement where markets or prices are unobserved, or where a comparable scale between 
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two outcomes or initiatives is lacking. They also measure welfare with respect to an 
individual’s expectations and needs. The analysis in this study argues that life satisfaction for 
the population of interest must first be better understood in terms of its underlying domain 
satisfactions, and an argument made for the economic evaluation of public policy 
interventions or other events which have great relevance to the dominant domains. With 
respect to retirees, life satisfaction may be an appropriate outcome measure for evaluating 
initiatives such as transport options which support retiree mobility and interaction, social 
infrastructure such as community halls and peer group organisations, and public health 
interventions. The welfare effects of such policies may be difficult to evaluate, but subjective 
evaluation measures may be an appropriate complement to other, likely more objective 
measures. These questions represent strong opportunities future research. 
Overall, the analysis suggests that well-being in retirement is strongly multi-dimensional. 
From a policy point of view, there has been significant attention given to the sustainability of 
the retirement income and healthcare systems, and justifiably so. The analysis here confirms 
that health capital is a dominant driver of well-being. However, the evidence provided here 
proposes that interventions targeting the social well-being of retirees could be used as an 
effective policy lever to improve overall well-being. There has been no central policy 
discourse around such social well-being initiatives, with the focus remaining very much on 
the enabling characteristics of adequate financial and health capital. Further research and 
policy attention is needed to reveal how social well-being can be sustainably improved, to the 
benefit of an increasingly large retiree population.  
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6. Conclusions 
 
The contributions of the research in this thesis are in relation to a number of overarching 
research questions. The first asks what were the welfare effects on retirees arising from the 
2009 Age Pension increase? The research evaluated the effects of the once-off, 20 percent 
increase in the base pension rate, across a range of individual welfare measures. The 
canonical life cycle model predicts that such a large, positive shock to the social security 
wealth of many retirees would result in increased consumption in all future periods. The 
results in chapter 0 showed that there were significant and large effects, including large 
increases in consumption expenditure, falls in income poverty for non-homeowners, and falls 
in subjective deprivation. The evaluation of this change in pension policy showed that the 
increase in the pension rate acted quickly to lift the financial safety net of the targeted 
beneficiaries, single Age Pensioners.  
The second key research question sought to evaluate the welfare effects arising from the 
negative shock induced by the global financial crisis. The pervasive effects of the crisis were 
explored in relation to its different dimensions, including a wealth shock, a liquidity shock, 
and a labour market shock. Economic theory suggests that the overall effect on the behaviour 
or older individuals could be ambiguous, as the loss of expected wealth might induce 
individuals to delay retirement, increase the intensity of their labour supply, or indeed re-enter 
the workforce; yet weak labour market conditions could discourage individuals from seeking 
to recover this wealth. The research presented in chapter 4 suggests that it was the latter effect 
which dominated the behaviour of older Australians. The empirical results showed that there 
were significant declines in consumption amongst retirees exposed to the wealth shock, which 
were preceded by large falls in financial satisfaction. There was no evidence of retirees re-
entering the workforce, and by contrast, there were significant increases in the probabilities of 
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older full time workers, non-employed individuals, and partial retirees moving into full 
retirement. The effect was most marked amongst women, and those between the ages of 60 
and 64. A smaller group of partial retirees did however act to restore their lost wealth by 
increasing the intensity of their labour supply, increasing hours or moving into full time jobs. 
It is worthwhile noting that the sample cohort of older Australians has not benefitted from the 
full maturation of the superannuation system. In the event of future financial crises, it might 
be anticipated that the effects of large negative wealth shocks may be greater as more 
Australians become self-funded retirees. In turn, this may increase the incentive for 
individuals to delay retirement. However, the research strongly argues that where most studies 
focus on the effects of the wealth shock, it is the competing labour market shock which is the 
dominant consideration in the behaviour of older Australian households. 
Finally, the third and fourth research questions have been recurrent themes, namely, how do 
the estimated welfare effects vary depending on the measure of individual welfare used? And, 
how can subjective well-being measures contribute to the evaluation of the impact of policy 
interventions and other events? The research has variously used measures including 
consumption expenditure, objective and subjective poverty, financial and life satisfaction, and 
found that the results varied significantly. At the outset, it was hypothesised that life 
satisfaction provided a direct measure of utility, capturing all dimensions of individual 
welfare. Yet it was found that life satisfaction scores barely responded to shocks induced by 
either the global financial crisis or the pension increase. Instead, the research presented in 
chapter 5 found that life satisfaction was driven primarily by healthfulness, and consequently 
the large economic shocks were much less likely to induce changes in life satisfaction. In 
reconciling our understanding of the different individual welfare measures then, the research 
suggests that the traditional concern of the economics discipline – material individual welfare, 
as measured by the consumption of tradeable goods and services – is likely to remain the 
200 
 
cornerstone of individual welfare analyses, but may be augmented with measures which also 
capture elements of material welfare. These could include objective and subjective poverty 
indicators, as well as financial satisfaction scores. The evaluation of the two economic shocks 
showed that while these indicators do not capture the same underlying constructs, they all 
showed sensitivity to stimuli characterised as financial in nature.  
By contrast however, this and other studies have emphatically shown that material welfare 
does not dominate overall life satisfaction. The discussion in chapter 5 suggests that for 
certain research questions and policy evaluations, it is appropriate to expand the boundary of 
lifetime wealth to comprising of not only financial wealth, but also health and social capital. 
Directions for future research which could be appropriate for this reframing include 
evaluations of initiatives without observable prices, such as informal care arrangements, 
community health service upgrades, and improved transport infrastructure for the frail. Such 
research endeavours can be embedded in the theoretical frameworks of health and social 
capital, leveraging the strengths of economics’ optimal decision making frameworks, and 
operationalised using subjective indicators including evaluative measures of social well-
being, health well-being, and overall life satisfaction. It must be emphasised however that the 
subjective well-being measures need to be well understood before their use in such evaluation 
exercises. Variation in subjective measures are known to respond to personality and context 
effects, which can be countered by using evaluative (rather than hedonic) measures within 
large scale longitudinal data sets. Subjective measures may be useful as leading objective 
indicators, as was shown in the evaluation of the effects of the financial crisis, yet because 
each individual assesses their subjective well-being in relation to their own set of 
circumstances and expectations, they can also present difficulties in isolating the effects of a 
particular change to a treatment group. This was seen in the evaluation of the effects of the 
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pension increase, where confounding effects saw financial satisfaction increase amongst all 
retirees, and not just those receiving the pension increase.  
Overall, the thesis provides compelling empirical case studies for the use of a range of 
objective and subjective measures of individual welfare. It shows that for the purposes of 
evaluating the welfare effects of particular events or policies, the welfare measures used 
should be considered carefully with respect to the research question and cohort of affected 
individuals. It is likely that a balance of different welfare measures should be used, each 
capturing related underlying constructs but with different nuances which could provide useful 
insights to both researchers and policymakers.  
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Appendix A: Data specifications 
 
The analysis in this thesis is based on data from the Household, Income and Labour Dynamics 
in Australia (HILDA) survey, an annual longitudinal dataset which commenced in 2001, and 
collects broad social and economic data from individuals and households. The original 
reference population is defined as all private Australian dwellings, with individuals aged 15 
and over. Of an original 11,693 in-scope households, 7682 provided at least a partial response 
for a response rate of 66 per cent in Wave 1. Wave 1 collected individual responses from 
13,969 people, of which 9002 responded in Wave 10, including 7460 who responded in all ten 
years
26
. Four survey instruments are included in HILDA: a Household Form and a Household 
Questionnaire are completed during a personal interview with one adult member of each 
household; a Continuing (or New) Person Questionnaire (CPQ or NPQ), which is 
administered to all adult household members; and a Self-Completion Questionnaire (SCQ), 
which is provided to all respondents to the Person Questionnaire and is collected at a later 
date or returned by post. Field work in each wave commences in August of each year, and is 
completed in February-March
27
 of the following year. Each year, the survey focuses on 
household formation, income and work. In addition, the survey conducts periodic modules on 
topics including fertility, education, health, diet, wealth and retirement. 
Table A1 describes the HILDA variables used throughout this thesis. 
 
 
 
                                                 
26 For a full description of the data, see Summerfield et al (2010) 
27 Wave 4 fieldwork was completed in April 2005 
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Table A1. Data items from the Household Income and Labour Dynamics in Australia Survey 
Variable description HILDA Source 
variable 
Notes 
Gender _hgsex Reference group = Male 
Age _hgage   
Non-English speaking background _anengf Reference group =  Native English speakers 
Household structure _hhtype 1= Couple, 2= Other, 3= Single person 
Metropolitan location _hhra Reference group = Regional/remote location 
State _hhstate  
Educational level _edhigh 1= Bachelor degree or higher, 2= At least Year 12, 3= 
Year 11 or below. 
Labour force status _esdtl 1= Employed full time, 2= Non employed, 3= Partially 
retired, 4=Fully retired. Uses retirement status variable 
too. 
Tenure (weeks) _jbemlwk  
Tenure (years) _jbemlyr  
Working hours _jbhruw 
_jbhrua 
Usual weekly hours across all jobs if available, 
otherwise average weekly hours 
Full retirement status _rtstat 
_rtcomp 
_sartpw 
Reference group =Not fully retired 
Involuntary retirement status _rtreamr 
_rtreahf 
_rtreaho 
_rtreahs 
_rtreanj 
_rtreape 
Retired due to redundancy/dismissal, own/spouse’s/ 
family member’s health, inability to find another job, 
or due to pressure from employer. 
Superannuation assets  _hwsupei   
Financial assets _hwfin Includes superannuation, cash, equity investments, 
bank accounts, trusts and redeemable insurance 
policies. 
Non-financial assets _hwnfin Includes property, collectibles, businesses, vehicles 
Net debt _hwdebt Includes property debt, business debt, credit card and 
other debt 
Equity assets _hweqinv Includes shares, managed funds and property trusts 
Wages _wsce Gross weekly wages from all jobs 
Total income _hifpiip 
_hifpiin 
_ hifapti 
 Private and public income 
General health score _ghgh  Continuous variable based on SF-36 Health Survey 
Self assessed health status _gh1 1=Very good/good health, 2=Fair/Good health, 3=Poor 
health 
Pension dependency  _hifpiip 
_hifpiin 
_ hifapti  
1= Low dependency (Pension <=33% of total income), 
2= Medium dependency, 3= High pension dependency 
(Pension> two thirds of total income) 
Life satisfaction _losat Recategorised from 11-point to 3-point scale. 
1=Satisfied, 2=Neutral, 3=Dissatisfied. 
Satisfaction with financial situation _losatfs Recategorised from 11-point to 3-point scale. 
1=Satisfied, 2=Neutral, 3=Dissatisfied. 
Satisfaction with community life _losatlc Recategorised from 11-point to 3-point scale. 
1=Satisfied, 2=Neutral, 3=Dissatisfied. 
Personality control – optimism _lssecd Assumed time invariant 
Personality control – autonomy _lsselc  Assumed time invariant 
Interview date _hhhqivw   
Home owner status _hstenr Reference group = Non-homeowner 
Renter status _ hstenr Reference group = Non-renter 
Number of bedrooms _hsbedrm  
Dwelling type _dodtyp Recategorised from 17-point categories into: 1= 
separate house, 2= semi-detached, 3=unit/flat, 4=other 
Carer Payment recipient status _bnccra Reference group = does not receive Carer Payment 
Age Pension recipient status _bncap Reference group = does not receive Age Pension 
Variable description HILDA Source 
variable 
Notes 
Disability Support Pension recipient status _bncdsp Reference group = does not receive DSP 
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Newstart (unemployment insurance) 
recipient status 
_bncnws Reference group = does not receive Newstart 
Household annual expenditure on groceries _hxygroc  
Household annual expenditure on alcohol _hxyalc  
Household annual expenditure on cigarettes 
and tobacco 
_hxycig  
Household annual expenditure on public 
transport 
_hxypubt  
Variable description HILDA Source 
variable 
Notes 
Household annual expenditure on meals 
eaten out 
_hxymeal  
Household annual expenditure on clothing _hxymvf 
_hxywcf 
 
Household annual expenditure on telephone 
and internet 
_hxyteli  
Household annual expenditure on health 
practitioner fees 
_hxyhltp  
Household annual expenditure on 
pharmaceuticals 
_hxyphrm  
Household annual expenditure on electricity, 
heating and gas bills 
_hxyutil  
Health limitations – physical functioning _ghpf Transformed variable based on SF-36 Health Survey 
Health limitations – social functioning _ghsf Transformed variable based on SF-36 Health Survey 
Health limitations – role physical _ghrp Transformed variable based on SF-36 Health Survey 
Health limitations – role emotional _ghre Transformed variable based on SF-36 Health Survey 
Health limitations – bodily pain _ghbp Transformed variable based on SF-36 Health Survey 
Health limitations –  mental health _ghmh Transformed variable based on SF-36 Health Survey 
Long term health condition status _helth Reference group = no long term health condition 
Recent serious injury/illness status _leins Serious injury/illness in the past 12 months 
Type of long term condition: Chronic pain 
status 
_hecrp  
Type of long term condition: Restricted 
physical activity 
_hecrpa  
Type of long term condition: Disfigurement _hedisf  
Type of long term condition: Hearing 
problems 
_hehear  
Type of long term condition: Sight problems _hespnc  
Type of long term condition: Stroke/ head 
injury 
_hehibd  
Type of long term condition: Limited arm 
use 
_heluaf  
Type of long term condition: Limited leg use _helufl  
Type of long term condition: Mental illness _hemirh  
Type of long term condition: Difficulty 
breathing 
_hesbdb  
Type of long term condition: Other 
including Alzheimers, arthritis and asthma 
_heoth  
Social capital: Frequency of contact with 
friends/family 
_lssocal 1= At least weekly, 2= At least monthly, 3= Less than 
monthly 
Social capital: Active club member _lsclub Reference group = not an active member in sporting, 
hobby or community club or association. 
Social capital: Volunteer status _lshrvol Undertakes at least one hour per week in volunteer or 
charity work 
Social capital: General trust _lstrust Recategorised from 7-point scale to : 1= Disagrees, 2= 
Neutral, 3= Agrees with statement “Generally 
speaking, people can be trusted” 
Social capital: Has helpful neighbours _lslanh Recategorised from 5-point scale to : 1 =Never/rarely, 
2=Not common, 3=Fairly/Very common that 
neighbours help each other out. 
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Table A2. Consumption expenditure items in HILDA, Response rates of retirees, 2007-2011  
Item 
 
HILDA variable 
2007 2008 2010 2011 
Unit of 
collection n=2500 n=2471 n=2511 n=2567 
Groceries _hxygroc 89.9 88.7 90.0 89.7 Weekly 
Rent _hsrnt 95.7 95.5 94.9 95.4 Monthly 
Alcohol _hxyalc 89.2 87.9 88.8 88.6 Weekly 
Cigarettes and tobacco _hxycig 88.8 88.0 88.6 88.1 Weekly 
Public transport and taxis _hxypubt 88.8 87.9 88.2 88.0 Weekly 
Meals eaten out _hxymeal 89.7 88.0 89.0 88.8 Weekly 
Motor vehicle fuel _hxymvf 90.2 87.9 89.1 89.4 Monthly 
Clothing and footwear (men’s) _hxymcf 89.2 87.0 88.0 88.0 Monthly 
Clothing and footwear (women’s) _hxywcf 87.8 86.8 87.1 87.5 Monthly 
Telephone rent and calls, internet _hxyteli 89.8 88.1 88.7 89.0 Monthly 
Fees to health practitioners _hxyhltp 87.9 86.5 87.4 88.1 Annually 
Medicines and pharmaceuticals _hxyphrm 88.3 86.1 87.7 88.8 Annually 
Electricity, gas and heating _hxyutil 88.3 86.0 87.3 88.5 Annually 
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Appendix B: Partial effects on interaction terms in a dynamic random 
effects ordered probit model 
 
The marginal effects of interaction terms in nonlinear models do not follow the same intuition 
as for linear models. To see this, assume that for a (binary) probit model, the conditional mean 
of the dependent variable with interaction effects between variables x1 and x2 is given as 
follows: 
𝐸[𝑦|𝑥1, 𝑥2, 𝑿] =  Φ(𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽12𝑥1𝑥2 + 𝑿𝜷) = Φ(𝑢) 
Ai et al. (2003) and Norton et al. (2004) show that the partial effect of the interaction term 
(where both x1 and x2 are continuous) is given by:  
𝑑2Φ(𝑢)
𝑑𝑥1𝑥2
= {𝛽12 − (𝛽1 + 𝛽12𝑥2)(𝛽2 + 𝛽12𝑥1)𝑢}. φ(𝑢) 
This differs significantly from simply taking the marginal effect of the interaction term  
𝑑Φ(𝑢)
𝑑𝑥1𝑥2
= 𝛽12. φ(𝑢). Consequently, these figures must be calculated separately from those 
provided in standard statistical package output, which compute the marginal effects 
incorrectly (Ai and Norton, 2003). Mallick (2009) extends this analysis to ordered response 
models, using the following simplified model:  
𝑦∗ = 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽12𝑥1. 𝑥2 + 𝜀𝑖𝑡 
𝑃(𝑦 = 𝑗|𝑿) = 𝑃( 𝜇𝑗−1 < 𝑦
∗ ≤ 𝜇𝑗) 
𝑃(𝑦 = 𝑗|𝑿) = Φ(𝜇𝑗 − 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽12𝑥1𝑥2) − Φ(𝜇𝑗−1 − 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽12𝑥1𝑥2) = Φ𝑗(𝑢) − Φ𝑗−1(𝑢) 
The partial effect of variable x1 is defined as (Mallick, 2009): 
𝑑𝑃(𝑦 = 𝑗|𝑿)
𝑑𝑥1
= [φ𝑗−1(𝑢) − φ𝑗(𝑢)](𝛽1 + 𝛽12𝑥2) 
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The partial effect of the interaction term x1x2 can be expressed as: 
𝑑2P(y = j|X)
𝑑𝑥1𝑥2
= [φ𝑗−1(𝑢) − φ𝑗(𝑢)]. 𝛽12 − (𝛽1 + 𝛽12𝑥2)(𝛽2 + 𝛽12𝑥1)[φ′𝑗−1(𝑢) − φ′𝑗(𝑢)] 
 Where φ′𝑗(𝑢)= −φ𝑗(𝑢). 𝑢 
For a dynamic random effects probit model,Wooldridge (2005) shows that these partial 
effects are averaged across the distribution of ai, with the practical implication that the partial 
effects are calculated using population average parameters and the observed regressors for 
each observation, and then averaged across all observations to provide a consistent point 
estimate of the average partial effect for a given variable. The transition to a dynamic random 
effects ordered probit using Wooldridge’s technique requires calculating partial effects based 
on population-averaged parameters, and including the parameterisation of the individual 
effect as follows 𝛼𝑖 = 𝛼0 + 𝛼1𝐿𝑆𝑖1 + 𝜶𝟐?̅?𝒊 + 𝑢𝑖. The population averaged parameters 𝜇𝑗𝑎, 𝜌a, αa0, αa1 
, αa2 and βa, are simply the original parameters multiplied by (1 + 𝜎𝑢
2)−1/2. The partial effect for 
the interaction term in the dynamic panel ordered probit model is thus defined as follows: 
𝑑2P(y = j|𝐗)
𝑑𝑥1𝑥2
= [𝜙𝑗−1(𝑢𝑎) − 𝜙𝑗(𝑢𝑎)]. 𝛽𝑎12 − (𝛽𝑎1 + 𝛽𝑎12𝑥2)(𝛽𝑎2 + 𝛽𝑎12𝑥1)[𝜙′𝑗−1(𝑢𝑎) − 𝜙′𝑗(𝑢𝑎)] 
Where 𝑢𝑎 = 𝜇𝑗𝑎 − 𝜌𝑎𝑦𝑖𝑡−1 − 𝜷𝒂
′𝑿𝑖𝑡 − 𝛼0𝑎 − 𝛼1𝑎𝑦𝑖1 − 𝜶𝟐𝒂?̅?𝒊 , and the subscript ‘a’ denotes the 
original parameters multiplied by (1 + 𝜎𝑢
2)−1/2. 
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